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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 
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oonlinuation-ln-part of U«S. patent applicatioh serial number 09/440,338, attorney 
docket number 25791.9.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that claimed the k)enefit of the filing date of U.S. provisimal patent ^ 
application seriat number 60/108,558, attorney docket number 25791.9, filed on 
10 11/16/1998, the disctoeures of which are Incorporated herein by reference. 
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(8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02. filed 
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PCTAJSOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 provisional patmt application serial no. 60/1 62,671 , attorn^ docket no. 25791 .27, fUed 
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no. 60/159.082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 
provtstonal patent amilication serial no. 60/159,039. attorney docket no. 25791.36. filed 

30 on 10/12/1999. (15) U.S. provisiorel patent application serial no. 60/159,033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. pro^nsional patent appOcatton serial 
no. 60/212,359. attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisronal 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
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Background of the Invention 
This invention relates generally to oil and gas expioratlon, and in particular to isolating 
20 certain subterranean zones to faciliiate oil and gas exploratloa 

During oil exploration, a weilt)ore typically traverses a number of zones within a 
subterranean formation. Some of these subterranean zones vinlt produce oH and gas, 
while others will not Further, it is often necessary to isolate subterranean zones from 
25 one another in order to fadEiate the exploration for and prcxluction of oil and gas. 
Existing methods for isoi^ng subterranean production zones in order to facilitate the 
exploration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
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solid tubular member including one or nnore external seals, one or more perforated 
tubular members oot4)led to the solid tubular members, one or more flow control valves 
operaUy coupled to the perforated tubular members for controlling the flow of fluidic 
materials through tiie perforated tubular members, one or more temperature sensors 

5 opefably coupled to one or more of the perforated tubular memt)er8 for nrionitoring the 
operating temperature within the perforated tubular mend>ers, one or htkhb pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operabty coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members^ a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
nionitorir^ the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular nf)embers and the perforated 

15 tubular members are formed by a radial expansion process perfbmied within the 
.weljbore. 

Aooording to another aspect of the present invention* a method of Isolating a first 
subterranean 2one from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars trdversing the second subtenranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
wiMn the wellbore» fluidldy coupling the perforated tubulars and the solid tubulars, 

25 prsventrng the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wein>ore external to the solid tubulars and perforated 
tubi^rs, monltorlrtg the operating temperatures, pressures, arid flow rates within one 
or mm of the prorated tubulars, and controlling the flow of fluidic materials through- 
the perforated .tubulars as a function of the monitored operating temperatures, 

30 prassursst arKl flow rates. 

Acoonling to ariother aspect of the present invention, a method of extrading materials 
from a (Hodudng subterranean zone in a wellbore. at least a portion of the wellbore 
Including a casing. Is provided that includes positioning one or more solid tubulars 
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wittun the wellbore, positioning one or more perforated tut>ulars within the wellbore, the 
. perforated tubulars traversing the producing subterranean zone, radiaily ex(»inding at 
least orte of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the soKd tubulars with ttie casing, fluididy coupling the perforated tubulars 

5 with the solid tubulars, fluididy isolating the produdhg subterranean zone from at* least 
one other subtenanean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with tiie producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressines, and flow rates* 

According to another, aspect of the present invention, a system for isdating a first 
subtenanean zone from a secorxl subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, tiie solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow nates within one or hnore of the perforated tubulars, 
and means for controlling the flow offluidic materials tlvough the perforated tubulars as 
a function of the nionitored operating temperatures, pressures, and flow rates. 

25 . 

According to another aspect of the present invention, a system for extracting materials 
' from a producing subterranean zone in a welibore, at least a portion of the wellbore 
Including a casing. Is prmided that Inchides means positioning one or more solid 
tubulars within the wellbore. means for positiming one or more perforated tubulars 
30 within the weltt)ore, the perforated tubulars . traversirtg. the produdng subterranean 
zorie. means for radially expanding at least one of the solid tubulars and the perforated 
tubulars virithin the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the sofid tubulars, 
means for fluididy Isolating the producing subterranean zorte from at least one other 
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subterranean zone within the wellbore, means for fluidldy coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures* pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of the monitored operating temperature, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assehibly Including: one or more solid tubular numbers, each 

1 0 solid tubular memt)er including one or more external seals, one or more perforated 
tubular members each indudir^g radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the int^r surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tutnilar members, and a shoe coupled to the zonal Isolation assembly. At 

IS least one of the solid tubular n>emt)ers and the perforated tubular members are fomned 
by a radial expansion process performed within ttie weUbore, and the solid tubular 
liners are formed by a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolaUr^g a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean wne, positioning one or mors perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean rone, radtelly expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluidldy coupling the perforated 
tubulars and the primary solid tubularSt preventing Vnd passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore extern^ to the 
primary solid tubulars c^d perforated tubulars, positioning one or more solid tubular 
liners within the interior of orie or more of the perforated tubulars, and radially 
30 expanding and plastically deforming the solid tubular Kners within the interior of one or 
more of the perforated tubulars to fluidldy seal at least some of the radial passages of 
the perforated tubulars. 



According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a weilbore, at least a portk>n of the wellbore 
including a casing, is provided that includes positioning one or more solid tubutars 
within the weilt>ore, positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the pirated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
> isolating the produdng subtenranean zone from at least one other subtenranean zone 
10 within the weltbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
defomung the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidicly seal at least dome of the radial passages of the perforated tubulars. 

15 

According |o another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subtenanean zone In a wellbore is provided that 
includes means for positioning| one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or n>ore 

20 perforated tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenranean zone to the second 

25 subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or mora solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially, dxpariding and 
plastically deforming the solid tutHilar liners within the interior of one or more of the 
perforated tubulars to fluididy seal at le^t soine of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present biventton. a system for extracting materials 
frmt a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore. nneans for positioning one or more perforated tutnilars 
each Indudlrtg one or more radial passages within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore » means for fluidicly 
5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for flutdldy Isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
cbupTing at least one of the perforated tubulars with the producing subtenranean zone, 
means for positioning one or more solid tubular liners within the Interior of one or more 
10 of the perforated tubulars, and means for radially expanding and plastically defomning 
the solid tubular liners wtthbi the interior of one or more of the perforated tubulars to 
flirididy seal at least some of the radial passages of the perforated tubutars. 

According to another aspect of the present invention, an apparatus is provided that 
1 5 includes a zonal isolation assembly including: one or more solid tubular members, each 
isolid tubular member indudinjg one or more external seals, one or more perforated 
tut>ular members each including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the i^rforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of ttie present invention, a method of iscriatlng a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or nfK>re solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone^ positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing tlie second subterranean zone, . radially expanding at least one of the solid 
tubulars md perforated tutMilaffs within the wellbore. fluidicly coupling tte perforated 
tubulars and the primary soDd tubulars. preventing the passaige of fluids firom the first 

30 subterranean zme to the second subterranean zone within the weQbore external to the 
primary solid tubulars and perforated tubulars. sealing off an annular region within at 
least one of the perforated tutulars. and ir\iecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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* According to another aspect of the present invention^ a rrathod of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing^ is provided that includes positioning one or more solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the weObore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at le£^ one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the soHd tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulara, fluididy 

10 isolating the produdng subterranean zone from at least one other subtenranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, sealing off an annular region within at least one of the 
perforated tubulars. and injecting a hardenable fluidic ^ling material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passas^ of the perforated tubulars. 

According to another asped of the present invention, a syst^ for isolating a first 
subterranean zone firom a second subterranean 3»ne in a wellbore is provided that 
includes means for positioning one or more sdid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perfbreted tubulars each indudlng one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars arid perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first sirt)terranean zone to the second 
subtenranean zone wlttiin the wellbore external to the primary solid tubulars and 
perforated tubulars, m&am for sraBng off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic seaHng material Into 
the sealed annular regions of the perforatwl tubidars to seal off at least some of the 

30 radisd passages of the perfcwated tubulars. 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellt>pre 
Induding a casing, is provided that indudes means for positioning one or more sdid 
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tubulars within the wellbore. means for positioning one or ntore perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the prcxiucing subterranean zone, means for radially expanding at least one 
of the solid tubulars and ito perforated tubulars within the wellbore, means for fluidicly 

5 coupling the solid tubulars with the causing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, mesm for fluididy isolating the producing subterranean 
mne from at least one other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the pwforated tubulars with the producing subtanranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 

10 and means for irgecKng a hardenabte fluidic sealing material into the sealed annular 
regions dl the perforated tubulars to seal off at least ^ome of the radial passages of the 
perfmited tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assennbly positioned within a wdlbore that traverses a 
subterranean formation including: one or more solid tubular nrambers, each solid 
tubular member Includirig one or more external seals, one or more perforated tubular 
members ooupled to the solid tubular menrtbers, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fbrnied by a radial expansion process perfomned v\riQ)in the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subt^rajiean formation. 

According to another aspect of the present Invention, a method of isolating, a first 
25 subterranean zone from a spcond subterranean zone in a wellbore is provided that 
includes positioning one or more solid tut^ilars within the wellbore, the solid tubulars 
traversing the first subterranean zor^. positioning orve or more perforated tubulars 
within the wellbore each Including one or more radial passages, the perforated tiA>ulars 
traversing the second subterranean zone, radially expanding at teast one of the primary 
30 soHd tubulars and perforated tubulars within the wellbore, radially expar>dlng at least 
one of the perforated tubulars into intimate contact with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of flukfe from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubuters. 
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* 

According to another aspect of the present invention, a nDethod of extracting materials 
from a producing subterranean zone in a wellt)ore, at least a portion of the wellt)ore 
including a casing, Is prodded that includes positioning one or more solid tubulars 

5 within the wellt)ore» positioning one or more perforated tubulars within the wellbdre 
each including one or more radial passages, the perforated tubulars traver»ng the 
producing subterranean zone, radially expanding at least one of tlie solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with ttie producing subterranean zone, fluidicly 

10 coupiing the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the producing subterranean zone from at least 
one other subterranean zone wlHiln the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubidars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the. 

20 perforated tubulars traversing this second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perfected tubulars within the wellbore, 
means for radially expanding at least one. of the perforated tubulars into intimate 
contact with the second subtenanean zone, means for fluididy coupling the perforated 
tubulars and the soOd tubulars, and means for preventing the passage of fluids from the 

25 ' first subterranean zone to the second sutiterranean zone within the wellbore exte 
the soOd tubulars and perforated tubulars. 

According to another asped of the present invention, a system for extracUng materials 
from a producing suttorranean zone in a wellbore, at least a portlm of the wellbore 
30 including a casing, is provided that includes n^eans for positioning one or more solid 
tubulars vwthin the wellbore, means for position^ one or more perforated tubulars 
within the wellbore each including one or more radial opening^, the perforated tubulars 
traversing the producing subterranean zone, means for radiaHly expanding at least one 
of the sdid tubulars and the perforated tulHilars within the wellbore. means for radially 



expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for flukjUdy coupling the perforated tubulars with the solid tubidars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subtenanean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a weHbore that traverses a 

10 subterranean- formation and includes a perforated wellbore casing, induding: one or 
more solid tubular memt>ers, each solid tubular member induding one or more external 
seals, one or more perforated tubular memtiers coupled to the solid tubular memt>er8. 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perlbrated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radtaliy expanded into intimate contact with the perforated wellbore 
casing. 

Acoordirig to another aspect of the present Invention, a method of isolating a first 
20 sui)terranean zone from a second subtenanean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more solid tubulars ^hin ihe wellbore, the solid tubuters 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each irK:luding one or more radial passages, the perforated tubulars 
25 baversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubular virithbi the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact With the perforated casing, fluididy 
coupling the perforated tubuters and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 weBbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from, a produdng subterranean ntxra In a wellbore. at least a portion of the wellbore 
Induding a casing and a perforated casing that traverses, the produdng subtenanean 

11 • 
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zone, is provided that includes positioning one or mom solid tubuiars within the 
< w8llbore« positioning one or more perforated tutnilars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubuiars and the 

5 perforated tubuiars within the wellbore, radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing, fluidicly coupling the solid 
tubuiars with the casing, fluidicly coupling the perforated tubuiars with the solid 
tubuiars. fluldldy isolating the produdng subtenranean zone from at least one other 
subterranean zone within the wellbore, and fluidicly ooupling at least one of the 

10 perforated tubuiars with the producing subtenanean zone* 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 includes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more, 
perforated tubuiars within the welit>or6 each including one or more radial passages, the 
perforated tubuiars traversing the second subtenranean zone, means for radially 
mpanding at least one of the solid tubuiars and perforated tubuiars witMn the wellbore, 

20 means for radially expanding at least one of the perforated tubuiars into intimate 
contact with the perforated casing, means for fluidicly ooupling the perforated tubuiars 
and the solid tubuiars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubuiars and perforated tubuiars. 

25 

According to another aspect of the present irivention, a system for extracting materials 
from a prcxlucing subtj^neari zone in a wellbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses the producing subterranean 
zone, that includes means for positioning one or more solid tubuiars within the 
30 wellbore, means for positioning one or more perforated tubuiars within the wellbore 
each including one or more radial openings, the perforated tubuiars traversirig the 
producing subt^nean zone, means for radially expanding at least one of the solid 
tubuiars and the perforated tutHilars within the weDbore. means for radially expanding 
at least one of the perforated tubuiars into intimate contact with the perforated casing, 

12 



means for fluidicly coupling the solid tubulars with the casing, means for fluididy 
oo«jpfing the perforated tubulars vvith the solid tubulars, means for fluicfidy isolating the 
producing subterranean 2one from at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the producing subterranean Tsom. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly inchiding: one or more solid tubular members, each 
sdid tubular member including one or more external seals, one or more perfbrated 

10 tubular members each including radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore; and the perforated tubular liners are formed by 
a radial expansion process perfonmed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
tiaversing the isecond subterranean zone, radially exparKiing at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular Hneni within the interior of one or more of the perforated tubulars. and radially 
expanding and plastically defonnlng the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdrig subterrariean zone in a wellbore, at least a portion of the wellbore 
Including a casing, is provided that includes positiming one or more solid tubuttrs 



.... I 

within the weilbore. positioning one or more perforated tubulars each inchidlng one or 
more radial passages wHhin tl^e weilbore. the perforated tubulars traversing the 
producing subterranean zone» radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, fluidicly coupling the solid tubulars with the 

5 casing, fluidiciy coupling the perforated tubulars V^th the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the weilbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, postttontng one or more perforated tubular liners within 
the Interior of one or more of the perforated tubulars. and radially expanding and 

10 plastically deforming the perforated tubular liners within the interior of one or mors of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
sut)terranean zone from a second subterranean zone in a weilbore is provided that 

15 tncli]Kles means for positioning one or more soljd tubulars within the weilbore, the solid 
tubulars trav^ing the first subterranean zone, means for positioning one or more 
perforated tubulars each Including one or rTK>re radial passages within the weUbore* the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tiAulars within the weilbors, 

20 means for fluidicly cpupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to tte second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more prorated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radiaily expanding 

25 ' and plasticaliy defbmning the perforated tubular Hners within the interior of one or more 
of the perforated tiibulare. 

According to another aspect of the preserrt invention, a system for extracting materials 

» 

from a producing subtenranean zone in a wetlbore. at least a portion of the wellt^re 
30 including a casing, is provided that includes means for positioning one or more sofld 
tubulars within the weilbore, means for positioning one or more perforated tubulars 
each inckKting one or more radial passages within the weilbore, the perforated tubulars 
traversing the produdng eubtenranean zone, rrteans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore, means for fluidtdy 

» 



coupling the solid tubulars with the casing, means for fiuididy coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone fronri at least one other subterranean zone within the wellbore. ntems for fluidicly 
courting at least om of the perforated tubulars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
mora of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforate tubular liners within the Interior of one or more of tiie 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular memb«^ including one or more extenial seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular memt)ers. 
and one or rnore one-way valves for oontroHabiy fluidicly coupling the perforated 

15 tubular niemberSi and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
expansion process perfonmed within the wellbore. 

According to anoH>er aspect, of the present invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that includes positioning one or more solid tubulais 
within the wellt)ore^ the solid tubulars traversing the first subterranean zone, positioning 
two or nnore perforated tubulars each including one or mxe radial passages within the 
weUbore, the perforated tubulars traversing the second subterranean zone, radially 
> 25 expanding at Ksast one of the solid tubulars and perforated tubulars within the vi^llbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing firom one of the producing zones that has not been 

30 depleted to one of the producing zones that has been depteted. 

* • 

. According to another Mpect of the present invention, a method of extracting materials 
from a wellbore having a pturaitty of producing subterranean zones, at least a portion of 
the wellbore Including a casing, is provided that Includes positioning one or more solid 

• 15 



tubulars within the wellbore, positioning two or more perforated tubulars each induding 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weDbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the peiforated tubulars. with the solid tubulars, fluididy 
isolating the produdng sutiternanean zone from at least one other subtenranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subtenranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes means for positioning one or more solid 

15 tubulars within the vralibore, the solid* tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tid>ulars each irKduding one or more 
radial passages within the wellbore, the. perforated tubulars traversing thie second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars virithin the vrallbors, means for fluididy coupling the perforated 

20 tubulars and the solid tid}ular5. means for preventing the passage of fluids from the first 
subterranean zone to the second sutkerranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, means for posittoning cr>e or nrwre 
perforated tubular liners wtthin the interior of one or more. of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depteted to one of the produdng zones that has been depleted. 

■ 

According to arather asped of the present invention, a system for extracting materials 
from a plurality of produdng subtenar^ean zones in a wellbcm. at least a portion of the 
wellbore induding a casing, » provided that Iridudes means for positioning one or 
30 more solid tubulars within the wellbcm, means for posittoning one or rrxm perforated 
tubulars each Induding one or mora radbl passages within the welibore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy oouplir>g the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for fluidldy Isolating the producing 
subterranean zoire from at least one other subterranean zone within the wellbore. 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular lln«rs within 
5 the interior of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for exacting 
10 geothemfial energy from a subterranean formation containing a source of geothennal 
er»rgy is provided that includes a zonal isolation assembly positioned wKhiri the 
subterranean fonnafon including: one or more solid tubular members, each solid 
tubi^ member including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
13 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or nx)re of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fbnned by a radial expansion 
process performed within th^ wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenanean zone including a source of geothermal 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
within the weiibore, the solid tut>uiars traversing the first subten^nean zone, positioriing 

25 of^ or more perforated tubulars each including one or more radial passages within the 
weUbore, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weiibore. 
fluidiCly coupGng the perforated tubulars and the pnvnaiy solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the sroond subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the biterior of one or more of 
the perfbrated tubulars, and radially expanding and plastically deforming the perforated 
tubular Hners within the interior of one or more of the perforated tubulars. 

17 



According to anoOisr aspect of the imsent Invention, a nielhod of extracting 
geothennal energy from a subtenranean geothennal zone In a wellbore» at least a 
portion of the wellbore Including a casing, is provided that Includes positioning one or 
more sc^id tubulars within the wellbore, positioning one or more perforated tubulars 

5 each including 6r\e or rnof% radial passages within the wellbore, the perforated tubulars 
traversing the subtWBnean geothennal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluidicly coupling the solid 
tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars. fluldldy isolating the subterranean geothermai zone from at least one other 

10 subten^nean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the subtenranean geotiiermal zone. 

According to another aspect of the present inventim, a system for isolatir^ a first 
subterranean zone from a second gepthemial subterranean zone in a wellt>ore is 

IS provided that includes means fbr positioning one or more solid tubulars within the 
wellbore. the solid tubulars traversing the first isubtenBnean zone, means for 
positioning one or more perfc»ated tubular^ each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geottiemral 
subterranean zone, means for radi^ expanding at least one of the solid tubulars and 

20 perforated tubulars within the welttxm, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
fni subterranean zone to the second geothemmi subtenwean zone wittiln the 
weHbore external to the primary solid tubulars and perforated tubulars. 

25 According to arK>ther aspect of the present invention, a system for extracUhg 
geothennal energy from a subterranean geothermai zone In a wellbore, at least a 
portion of the wellbore including a casing, provided that includes means for 
positioning or>e or more soHd tubulars within the wellbore, means for positioning one or 
more perforated tubulars each including one or more radial passages within the 

30 welitiore, the perforated tubulars traversing the subten^nean geothermai zone, nieans 
fbr tadiaily expariding at least one of the solid tubulars and the perforated tubulars 
within the wellbore. means for fluidicly coupling the solid tubulars with the casing, 
means fbr fluididy coupling the perforated tubulars with the solid tubulars, mearts for 
fluididy isolating the subfenanean geothermai zone from at least orw other 

18 



subterranean zone within the wellbore. and means for fluidldy coupling at least one of 
the perforated tubulars with the subterranean geotherm^l zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assendbly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
hdDular members each including one or more radial passages coupled to the solid 
tid>ular members, and a shoe coupled to the zonal isolation assemMy. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process perfonned within the wellbore. and the radial passage of at least 
one of the perforated tubular members are deaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a rmthod of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided ttiat 
includes positii3nihg one or more solid tubulars withir) the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perfprated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars witiiln the wellbora. fluididy . coupling the 
perforated Uibuiars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore extemal to 
the soOd tubiriare and perforated tubulara. and cleaning materials from the radial 
passages of at least one of the perforated tubulara by further radial exparision of the 
25 perforated tubulars within the wetlbore. 

According to another aspect of the present invention; a method of extracting materials 

« 

from a producing subterranean zone in a welltHm. at least a portion of the welttx)re 
indudbig a casing, is iMpvided that includes positioning one or mora solid tubulara 
30 within the wellbore, positioning one or more perforated tubulara within tlie wellbore 
each induding one or more radial passages, the perforated tubulara traveraing the 
produdng subterranean zone, radiatty expanding at least one of the solid tubulara and 
the perforated tubulara within the wellbore, fluididy coupling the solid tubulara with the 
casing. ffcji(fldy coupling the perforated tubutare with the solid tubulars. fluididy 
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isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, nnonitoring the operating temperatures, pressures, and 
flow rates within one or n>ore of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expanston of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for ispbtir^ a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 Includes means for positioning one or more solid tubulars within the weUbore, tte sotid 
tubutafs traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the. second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluidtcty coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubiriars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present inventibn, a system for extracting n^terials 
from a producing subterranean zone in a wellbore, at least a pcrtlon of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 

25 tubulars within the weHbore, fneam for positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fluidicly isolatir^ the producing subterranean 

zone from at least one other subterranean zone within the wellbore. means for fluidicly 

'i 

oomding at least one of ttie perforated tubulars with the producing subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 

20 
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perforated tubulars by further radial expar^sion of the perforated tubulars within the 
weilbore. 

Bri0f Description of the Drawings 

FIG. 1 is a fragmentary cross-secfonal view iltustnafing the isolation of subterranean 
5 zones. 

V 

Fig. 2a is a cross sectional illustration of the placement of an iHustrative embodiment of 

* * 

a system for isolating subterranean zones within a borehole. 
10 Fig. 2b is a cross sectional illustraton of the system of Fig. 2d during the injection of a 

■ 

fiuidic material into the tubular support member. 

Fig. 2c is a cross sectional Illustration of the system of Fig. 2b white pulling the tubular 
expansion cone out of the weilbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the weilbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular memt>ers of the ^tem of Fig . 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
. manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an Illustrative embodiment of the upsetting of 
the ends of a tutMJiar fnemt>er. 

Rg. Sb is a cross sectional Illustration of the expandable tubular member of Rg. 5a 
tfter radially expanding and plastically deforming the ends (rf the expandable tubular 
30 member. 

Fig. 5c Is a cross sectional illustration of the expandable tubular member ctf Fig. 5b 
after forming threaded connections on ttie ends of the expandable tubular member. 



Fig. 5d is a cfoss sectional illustration of the expandable tutHilar member of Rg. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exem(^ry embodiment of a tubular 
expansion cone. 

Fig, 7 is a cross-secUonai illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragnientary cross sectional illustration of an altemative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a nrtethod for 
15 lining one of the perforated tutnilar miembera of the system for isolating subten^nean 
zones of Fig. 1 With a soHd tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment oT a method for 
sealing one of the perforated tubular members of the system for isolating subtenranean 
20 zones of Fig. 1 with a hardenable fkiidic sealing material. 

Fig. 11 Is a fragnnentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the sunournJing subterranean formation, 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
ooufriing one of the perforated tubular members of tlie system for isolating 
subterranean zones of Rg. 1 with a surrounding perforated wellbdre casing. 

30 Fig. 13 Is a fragmentary cross sedior^l itlustration of an embodiment of a metiiod for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional iDustration of an attematiye emtsodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone Into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an altemative embodiment of the 
system for Isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothemnal zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
mora other subterranean zones is provided. The apparatus and method pemriits a 
produdng zone to be isolated from a nonprodudng zone using a oombirtatlon of solid 
and slotted tubulars. Ir> the production mode, the teachings of the present disclosure 
may be used in combination with conventional, well known* production completicm 

%S equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to penmit the 
commingling and/or isolation of the subtenanean zones from each other. 

Referring to Hg. 1. a wellbore 105 indudtng a casing 110 are positkMied in a 
20 subterranean formation 115. The subterranean formation 115 includes a numt>er of 
productive and non-productive zones, indudinn a water zone. 120 and a targeted oil 
sand ions 125. During exptoration of the subterranean formatton 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodimmt. in order to fluxik:ly isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that indudes one or more 
secttons of solM casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or rhore mtermediate sectior^ of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 1 35 provides a fluid conduit that transmits fluids and other niaterials 
from one end of the solid casing 135 to the other end of the soRd casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred enribodinwnt, the solid casing 135 comprises oilfield 
tubiitars available from various foreign and domestic steel nnills. 

The solid casing 135 is pr^erably coupled to the casing 11Q. The solid casing 135 
may t>e coupled, to the casing 110 i^ing any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a prefenred embodiment, the solid casing 135 Is 
coupled to the casing 110 using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any nuniber of 
conventional commercially avaMable processes such as, for example, welding, or 
slotted and expandable connectors, in a preferred embodiment the solid casing 1 35 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
contrqIHng the flow of fluids and othar materials within the interior region of the casing 
13$. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of papkers, perforated tubing, sliding 
25 stoeves, and valves may be. employed within the apparatus to provide various options 
for commir^ling and Isolating subterranean zones from each other while providing a 
fluid path to the surface. 

in a particularly preferred emtKxiiment, the casing 135 is placed irito the wellbore 105 
30 by expanding the casing 135 in the nadial direction into intimate contact with the Interior 
walls of the wellbore 105. The casir^g 135 may be expanded in the radei direction 
using any numt>er of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials ^thin the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any numt)er of conventional oommercially available sealing 
materials suitable for sealing a casing In a wellbore such as» for example, lead, rubber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburtpn Energy Servioes. The perforated casing 145 pemntts fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this mariner, oil and gas may t>e produced from 
a producing subterranean zone within a subterranean formatioa The perforated 

10 casing 145 may comprise ahy number of conventional corrmercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland, in a particulariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing availat>ie from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
periTorated casing 145 may be coupled to the solM casing 135 using any number of 
conventional commercially: availaUe processes such , as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferatriy coupled to one or niore intemiediate solid 
casings 150. The perforated casing 145 may be coupled to the intemiediate solid 
25 casing 150 using any number of oonventtonal ioommerdally available processes such 
as. for exapfiple, welding , or expandable solid or slotted connectors. Jn a prefenred 
embodiment, the perforated casing 145 is coufded to the intenmediate solid casing 150 
by expandable solid connectors! 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any nun^er of 
conventional oomnrierciaily available processes such as, for example, welding or 
exparnlable solid or stotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to ttie shoe 155 tyy an expandable solid connecto ' 
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In an ^emative embodiment, the shoe 155 is coupled direct to the last one of the 
intermediate solid casings 150. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the intertor waAs of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercialiy available 
processes* 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intemiediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment the Intenmediate solid casing 150 comprises oiHield tubulars 
available from foreign and domestic steel mills. 

The intermediate scdid casing 150 is preferably ooupled to one or more sections of the 
perforated casing 145. The intemiediate solid casing 150 vnay be coupled to the 
20 perforated casing 145 using any number of conventional commercialiy available 
processes such as. for example, welding, or sdid or slotted expandable connectors, in 
a pref^red embodiment the intentiediate solid casing ISO is ooupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid caslr>g 150 may 
confuse a plurality of such intermediate solid casing 1 50. 

25 

In a preferred embodiment, the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intermedtate casing 150. In an attemative embodiment as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the produc^on mode' of operation, an internal tubular string with 
various arrangements of padcers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 

26 
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In a particularly prsferred embodiment, the intemiedtate casing 150 is placed Into the 
wellbore 105 by expanding the intennediate casing 150 in the radial diredion Jnto 
intimate contact with the Interior walls of the wellbore 105. The intermediate casing 
150 may be expanded in the radial direction using any number of conventional 
commercially available methods. 

In an aRemativB embodiment, one or more of the intermediate solid casings 150 may 
be omMed. In an alternative preferred embodiment, one or more of the perforated 
casbigs 145 are provided with one or more seals 140. 



The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show ISO. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
IS composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to pennit the use of high 
capadty production and exploration tools. 

20 in a particularly prefened embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality pf 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may oorriphse om or nK>re solid casings 135. each with one or more valve members 
160, n perforated casings 145, n-1 intermediate solid casings 150, each v^h one or 

25 mors valve members 1 70, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controilably produced from 
the targeted dl sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively Isolated for production. The seals 140 permit fhB zone 125 
to b^ fluidicly isolated from the zone 120. The seats 140 further permits isolated 
sections of the zone 125 to be fluidicly isolated from eac^ other. In this manner, the 
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apparatus 130 permils unwanted and/or non-productive subteoanean zones to be 
fhiididy isolated. 

In an alternative embodiment, as will be recognized by persons having ordlriary skill in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an intmial tubular string with various arrangements of padcers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various opttons for cornmingting and isolating sut)terranean zones from each 
other ^le providing a fluid path to the surface. 
10 • ^ 

In several altemative embodiments, the solid casing 135, the perforated casings 145, 
the intennedlate sections of solM casing ISO, and/or the solid shoe 155 are radially 
expanded and plastically deformed within the wellbore 105 in a conventtonal manner 
and/or using one or more of the mettxxis and apparatus disclosed In one or nK>re of 

15 the folicwing: (1) U.S. patent application serial no. 09/454,139, attomefy doclcet no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney dodcet no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
appikatkm serial no. 09/440,338. attorney docket no. 25791.9;02, filed on 1 1/15/1999, 

20 (5) U.S. patent applk:ation serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941. 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent applicattoh serial 
no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent 

25 applicatkm sertal no. 09/559.122. attorney docket no. 25791.23.02, filed on 4/^/^)00. 
(10) PCT patent applicatiqn serial no. PCT/USOQ/18635, attorney docket no. 
25791 .25.02, filed on 7/9/2000, (11) U.S. provisional patent applicatton serial rio. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. proviatonal 
patent appteattori serial no.. 60/154,047, attorney docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provistorml patent application serial no. 60/159,082, attorney 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. provlstonal patent applicatton aerial 
no. 60/159,039, attorney docket no. 25791.36. fOed on 10/12/1999, (15) U.S. 
provisional patent applicatkm serial no. 60/159,033, attorney docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. prov^tonal patent appBcation serial no. 60/212,359, attorney 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent applicaton serial 
no. 60/165^8. attorney docket na 25791.39. filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221 ,443, attorney docket no. 25791.45, filed 
on 7/28/2000. (19) U.S.' provlskMial patent applicatton serial no. 60/221,645. attorney 

5 docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional patent applicatton serial 
no. 60«33,638, attorney docket no. 25791.47. filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237,334. attorney docket no. 25791.48. filed on 
10/2/2000, (22) U.S. provisional patent applkstton serial no. 60/270,007. attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal patent application serial 

10 ho. 60/262,434, attonwy docket no. 25791 .51 . filed on 1/1 7/2001 ; (24) U.S. provisional 
patent applicatton serial no. 60/^9,486. attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provlstonal patent appllcatton serial no. 60/303,740, attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provisional patent appHcatkm serial no. 
60/313.453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317,985. attorney docket no. 25791.6/. filed on 
9/6/2001; (28) U.S. provisk)nal patent applk»tion serial no. 60/318.386. attorney docket 
no. 25791.67.02. filed on 9/10/2001; and (29) U.S: utility patent appKcatton serial no. 
09/969.922, attorney docket no. 25791.69. filed on 10/3/2001. the dlsctosures of wttich 
are inoorporated herein by reference. In an exemplary embodiment, the radial 

20 dearanoes between the radially expanded solid casings 135, perlbrated casings 145, 
intemiedlate sections of solid casing ISO, dnd/or the solid shoe 155 and the weiibore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145. the intermediate sections of solid casing 150, and/or the solid 
shoe 155 and the wettbore 1 05. In this manner, the q^tional for fflling the annulus 

* 

25 with a filler material such as* for example, gravel, nhay be ellminatad. 

Referring to Rgs. 2a-2d. an iliustretive embodiment of a system 200 for Isolating 
subtananean formations Indudes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an er)d of the tubular support member 202. in an exemplary embodiment, the 
tubuteir expansion cone 204 includes a tapered outer surface 204b for reasms to be 
described. 
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A pre-^xpanded end 206d of a first expandable tubular member 208 that defines a 
passage 206b is adapted to mate witti and be supported by the tapered outer surface 
204b of the tubular expansion oone 204. The first expandable tubular member 206 
further Includes an unexpended intenrtediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
Intermediate portion, in an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intemiediate 
portion 206c. An end 20Ba of a shoe 208 is coupled to the pre-expanded end 206a of 

10 the first expandable tubular nvember 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre^xpanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 21 6c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended Intermediate portion 214c, another pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary* embodinr>6nt, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular meniber 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
. to the other pre-expanded end 214d of the second expandable tubular meniber 214 by 
a conventimal threaded connection. Another end 216c of the slotted tubular mennber 
216 is coupled to an end 218a of a slotted tubular memtier 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 21Bc of the slotted tubular member 218. The third expandat)ie tubular member 
220 further includes an unexpended Intermediate portion 220c ar)other pre-expanded 
end 220d, and a sealing n^nter 220e coupled to the exterior surface of the 
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unexpended Intermediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre^xpanded ends. 220a and 220d, of the tMrd expandable tubular 
member 220 are greater than the Inside and outside diameters of the unexpended 

■ 

Intermediate portion 220c. 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 

• ' ■ ■ 

expandable tubular nnember 220. 

* 

bi an emmplary embodlnrwnt, the inside and outside diameters of the pre^xpanded 
10 ends, 206a, 206d, 214a, 214d. 220a arKt 220d, of the expandable tubular members, 
206, 214, and 220. and the stotted tubular members 210, 212, 216, and 218, are 
substantiaHy equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular menobers, 206, 214, and 220, respectively, 
further include anchorirtg elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular PDembers, 210, 212. 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas welt, an underground pipeline, or as a structural support In several 
altemative embodiments, the slotted tubular rtiembers, 210, 212, 216, and 218 are 
conventional sbtted tubular members fw recovering or introducing fluldic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary emtxxJimemt, as illustrated in Fig. 2a, the system 200 Is initially 
positioned in a borehole 224 formed in a subterranean fbmnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned &i any orientation from vertical to horizontal. In an exemplary embodiment 
the upper end of the tubular suppoit nriember 202 may be supported in a conventional 
manner using, for example, a sDp Joint or equivalent device in order to pennlt upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or nrwre of the expandable tubular members, 206, 214, and 220, and tubular 

30 members. 210, 212, 216, and 218. 

In an exmnpiary embodiment as illustrated in Fig. 2b, a fluldic material 228 is then 
Iri^ed into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204. respectively. 



In an exernplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fiuidic material 228 through the passages, 202a and 204a. of the tubular support 
memt)er 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 belom the tubular expansion cone thersby radially 
e)q)andlng and plastically deforming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intenmediate non pre^^xpanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically defonmed off of the tapered external surface 204b of 
. 10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104, Consequently, the radially expanded 
intermediate portton 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exismplary embodiment, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is also thereby 
15 anchored tothe wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after the dxpandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular e}q>ansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
membisr 202. As a result, the second and third expandable tubular m6nd>ers, 214 and 
220, are radially expanded and plastically deformed off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radidlly 

25 e)q)anded and plastically deformed off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently; the radially expanded intsrmediate 
portion 214c of the second expandable tubular member 214 is ther^y ceupled to the 
wellbore 224. In an exenftplary embodimem,.the radially expanded intermediate portton 

30 214c of the second expandable tubular mentor 214 is also thereby anchored to the 
wellbore 104. Furthenhore, the continued application of tiie upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. RnaOy, ttie continued application of tiie upward force to ttie tubular member 202 



will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intemiediate non pre^expanded portion 220c of the third expandable 
tubular member 220 is radiaUy expanded and plastically deformed off of the tapered 

5 external surface 204b of thb tubular expansidh cone 204. As a result, the sealing 
member 220ie engages the interior surface of the wellbore 224. Consequently, the 
radially expanded .intermediate portion 220c of the third expandable tubular memt>er 
220 is thereby ooupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular mernber 220 is 

10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidicly isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defomnation of the third expandable 
tubular rnember 220» the tubular, support member 202 and the tubular expansion cone 
15 204 are removed from the wellt)ore 224. . 

Thus» during the operation of the system 10, the intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically defomied by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 2206. are displaced in ttie radial direction Into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
sbtted tutHilar m^nbers, 210 and 212, the expandable tubular member 214, the slotted 
tutxjiar members, 216 and 218, and the expandable tajbular niember 220 to the 

25 wellbore. Furthennore, as a result, the connections between the expandable tubular 
membeni, 206. 214, and 220. the shoe 206. and the slotted tubular members, 210, 
212, 216, and 216, do not have to be expandable connections thereby providing 
significant cost savings, hi addition, the inside diameters of the expandable tubular 
members. 206, 214, and 220, and the slotted tubular members, 210, 212, 216, and 

30 216. after the radial e}q)ansion process, are substentiaOy equal. In this manner, 
additional convention£A tools and other conventional equipment may be easily 
positioned within, and moved through, tiie exparxl^le and slotted tubular members, in 
several alternative embodiments, the conventional tods and equipment include 
convenUor^ valving and ottar conventional flow control devices for oontroHirtg the flow 
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of fluidic materials within and between the expandable tubular mennbers, 205. 214. and 
220. and the slotted tubular members, 210, 212. 216, and 218. 

Furthermore, In the system 200, the slotted tubular. members 210. 212, 216, and 218 

5 are interieaved among the expandable tubular members. 208. 214. and 220. As a 
result, because only the Intermediate non pre-expanded portions, 206c, 214c. and 
220c. of the expandable tubular members, 206. 214. and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members, 210. 212. 216. and 
218 can be convenfonal slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Morsover, because only the Intenrnedlate non 
pre-expanded portions. 206c. 214c, and 220c, of the expandable tubular members. 
206, 214. and 220, respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members. 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular memt>ers. 

15 in an exemplary embodiment, the total length d the Intermediate non pre-expanded 
portions. 206c, 214c, and 220c, of the expandable tutxjteir members, 206. 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members. 
210, 212. 216. and 218. is approximately 3800 feet/ Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the weilbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet 

* 

Furthermore, the sealing members 206e. 214e. and 220e, of the expandable tubular 
members. 206. 214. and 220. respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members. 210. 212, 216. and218 to the weilbore 224, 
the radial gap between the slotted tubular members, the e)qpandable tubular members, 
and the weilbore 224 may be targe enough to effedively eliminate the possibility of 
damage to the expandable tubular members and slotted tubular nrtemtiers during the 
placement of the system 200 within the weilbore. 

30 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d. 214a. 214d. 22pa, 
and 220d. of Uie expandable tubular members. 206, 214, and 220, respecUvely, and 
the slotted tubular members. 210. 212, 216. and 218, have outside diameters and wail 
thIcknMses of 8*375 inches and 0.350 inches, respectively; prtor to the radial 
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expansion, the intemrediate non pre-expanded portions, 206c. 214c, and 220c, of the 
ttcpandaUe tubular members. 206, 214, and 220, respectively, have outside diameters 
of 7.625 Inches; the slotted tutnilar memt)ers, 210, 212, 216, and 218, have inside 
diarmters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intemiediate portions, 206c, 214c, and 220c, of the expandable tubular members, 206. 
214, and 220, are equal to 7.675 inches; and the welii)ore 224 has an inside diameter 
of 8.755 inches. 

In an ex^lary embodiment, the prB*«xpanded ends, 206a, 206d. 214a, 214d, 220a. 

10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members. 210, 212, 216. and 218. have outside diameters and wall 
micknesses of 4.500 inches and 0.250 indies, respectively; prior to the radial 
expansion, the Intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 

IS of 4.000 inches; the slotted tubular members, 210, 212, 216, and 216. have inside 
diameters of 4.000 inches; after the radial expansion, the in^de diameters of the 
intermediate portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an irraide diameter 
of 4.iB92 Inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluldic 
materials such as, for exampte, oil, gas, and/or water into or from the subterranean 
fonnation 226b. 

25 Referring now to Fig; 3, an exemplary embodiment of an expandaUe tubular member 
300 will now be described. The tubular rnember 300 defines an interior region 300a 
and includes a first end 3Q0b including a first threaded oonnecHon 360ba,* a first 
tepered portion 300c, an intermediate portion 300d, a secmd tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubuter 

30 member 300 further preferably indudes an intermediate, sealing member 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tiAular member 300 . may be fabricated from any number of 
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conventional commercially available materials such as, for example. Oilfield Country 
Tubular Goods (OCT6), 13 chromium steel tubing/casing, or L83, J55, or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthermore, in an exemplary embodinnent, the 
interior region 300a of the tubular memb^ includes a first inside dianrieter Du an 
intenradiate inside diameter Dint, and a second inside diameter D2. In an exemplary 
enAodinr^nt, the first and second InsUe diameters* Di arvl D2. are substantially equal. 

10 In an exemplary embodiment, the first and second Inside diameters. Di and D2> are 
greater than the intermediate inside diameter D^, 

The first end 300b of the tubidar member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c and the second end 300f of the tubular member 

15 is coupled to the Inlennediate portiori by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular mentber. The first and second ends, 300b and 
3CK)f , of the tubular member 300 induda wall thicknesses, ti and t2, respectively. In an 

20 exemplary embodinwnt, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 88% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness tiNr. 

25 In an exemplaiy embodiment, the waD thicknesses t^ and t2 are substantially equal In 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular memt>er 300. In an 'exemplary embodiment, the wall 
thicknesses, tt and t2, are both greater than the wall thickness ti^ir In order to optimally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the Intemiediate portion 300d of the tubular member 300. 

« 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e, 
are indirted at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees In order to optimsdiy fadDlate the r»lial expansion of the tubular member 

• * 
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300. In an exemplary embodiment* the first and second tapered portions, 300c and 
300e, provide a smooth transition t>etween the first and second ends, 300a and 300f, 
and the intenmediate portion 300d, of the tubular member 300 tn order to minimize 
stress concentrations. 

5 

The intennediata sealing member 300g Is coupled to the outer surface of the 
intennediate portion 300d of ^e tut)ular member 300. In an exemplary (dmbodirrient. 
the intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular nriember 300 and the interior surface of a weilbore casing 

10 305. or other preexisting structure, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intemnediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intenmediate sealing 
member 300g is selected to be less than the outside diameters of ttie first and second 

IS encte, 300a and 300f, of the tubular member 300 in order to optimally protect the 
intennediate sealing member 300g during placement of the tubular rnember 300 within 
ttie weliborB casings 305. The intermediate sealing rnember 300g may be fabricated 
from any number of conventional commerdalty available rnaterials such as. for 
example, ttiermoset or Uiermoiplastic polymers. In an exemplary embodiment, the 

20 intennediate sealing member 300g is fabricated from themioeet polymers in order to 
optimally seal the radially expanded intermediate portion 300d of ttie tubular menftii>er 
300 with the weilbore casing 305. In several altemative emt>odiments, the sealing 
member 300g includes one or more rigid anchors for engaging the weilbore casir^ 305 
to ttiereby anchor the radially e)q>anded and plastically defomr^ intermediate portion 

25 30pd Gf the tubular member 300 to the weilbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is formed by a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tutHilar member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fomAig threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putthg a sealing material on tiie outside diameter ctf the 
non-expanded intemnedtate portion of the tubular member in step 425. 
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As Oiustrated In FIG. 5a. in step 405, both ends, SOOa and 500b, of a tubular member 
500 are upset using corrventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular nnember 500 include the wall thicknesses ti and 4. The Intermediate 
portion 500c of the tubular member 500 includes the. wall thickness tuyfr and the interior 

5 diameter Dmt. in an exemplary enrd)odiment. the wall thicknesses ti and tj are 
substantially equal in order to provkie burst strength ttiat is substantially equal akxig 
the entire length of the tubular member 500. in an exemplary embodiment, the wall 
thicknesses ti and I2 are both greater than the wall thickness W in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 

10 . 500, and also to optimally facilitate the fbnfnation of threaded connections in the first 
and second ends, 500a and 5O0b. 

As illustrated In Fig. 5b, in steps 410 and 41 5, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, SOOa and SOOb, of the tubular member are stress relieved. The 
radially expanded ends, 500a and SOOb, of the tubular member 500 include the interior 
diameters Di and D2. in an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to provide a l^urst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the Interior diameters Di and D2 to the interior 

20 diameter Dimt ranges from about 100% to 120% in onter to facilitate the subsequent 
radial expanskxi of the tubular member 500. 

In a proferred embodiment, the relatkinshlp k)etween the wail thicknesses t^, ta, and tm 
of the tubul»^ member 500; the inside dianDeters Di, D2 and Dint of the tubular member 
25 500; the Inside diameter IKobtn of the wellbore casing, or other structure, that the 
tubular member 500 will he inserted into; and the outside diameter Doont of the 
expansion cone that will be used to radially expand the tubular member 500 within the 
wBlibors casing is given by the following expresskm: 

30 

where tt - 12; aixi 
Di = D2. 

By satisfying the relattoihship given in equatk>n (1 }, the expansion forces placed upon 
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the tubular merrd>er 500 during the suteequent radial expansion process are 
8ut»tantially equalized. More generally, (he relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion arul plastic deformation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c, in step 420. conventional threaded connections, 5C0d and 
500e, are fbnfned in both expanded encb, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, 500d and 500e, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non^xpanded intermediate portion 500c of the tubular member 

15 500. The sealing member SOOf may be applied to the outside diameter of the non- 
expanded intermediate portion 500q of the tubular member 500 using any number of 
conventional commerciaHy available methods. In a prefened embodiment, the sealing 
member 500f Is applied to the outside diameter of the Intermediate portion SOOc of the 
tubular memt)er 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214. and 220, of 
. the system 200 era substantially identical to« and/or incoiporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodirhent of tubular expansion cor» 600 for 
radially expanding the tubular menU>ers 208, 214, 220. 300 and 500 Will now be 
described. The expansion oohe 600 defines a passage 600a and includes a front end 
605, a rear end 610, arui a radial expansion section 615. 
30 . 

In an exemplary embodiment the radial expansion section 615 includes a first conical 
outer surface 620 and a secorxl conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
includes an angle of attack 02. In an exemplary embodiment, the angle of attack Oi is 



greater than the angle of attack 02. In the manner, the Tirst conical outer surface 620 
optimally radially expands the intemnedtete portions, 206c« 214c, 220c» 300d, and 5(K>c 
of the tubular nDemt>efd, 206, 214, 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pra-expanded first and second ends, 206a 

5 and 206d. 214a and 214d. 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, tte first 
conical outer surface 620 includes an angle of attack Ot ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from sboxA 4 to 15 degrees in order to optimally radially expand and plastically 

10 defomi the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angtes of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, another isxemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front epii 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion sectk)n 715 
includes an outer surface having a substantially piareboiic outer profile thereby 
providing a parabotoid shape. In this nrmnner. the outer surface of the radial expansion 

20 section 715 provkies an angle of attack that oonstantiy decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansion section 715 way be formed using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the region of the 

25 outer surface of the radial expansion section 71 5 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intemnedlate portions, 206c 
214c. 220c. 300d, and 500c. of the tubular members, 214. 220. 300, and 500, - 
while the region of ttie outer surface of the radial expansion section 71 5 adjacent to the 
rear end 710 of the expanskm cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d, 300b 
arvl 300r, and 500a and awb, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, tiie parabolic profile of the outer surface of the radial 
expansion section 715 b selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vidnity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4. to 15 degrees. 

4 

In an exemplary embodiment, the tubular expansion , cone 204 of the system 200 is 
5 substantially Identical to the expansion cones 600 or 700, and/or incorporates CHie or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, tiie teachings iDf the apparatus 130, the system 
200. the expandable tubular member 300, ttie meUiod 400. and/or the expandable 
10 tubular member 500 are at least partially combined. 

Referring to Fig. 8, ni an alternative embodiment, conventional temperature* pressure » 
and flow sensors, 802, 804, and 806, respectively, are operably coupled to ttie 
perforated tubulars 145. of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by ttie temperature, 
pressure, and flow sensors to ttiereby control the operation of the flow control valves 
160 to enhance ttie operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control aigorfthms utilized by ttie controller 810 for oontrolRng ttie 

20 operation of tt>e flow oontrd valves 160 as a function of the operating temperature, 
. pressure, and flow rates within ttie perforated tajbular members 145 are conventional. 

Referring to Fig. 9, in an altematiye embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding artd 

25 plastically deforming the solid tubular member into engagement witti the perforated 
tubular member in a conventional maraier and/or using one or more of tite radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/5.10,913, attomey docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attomey docket no. ^ 
25791.8.02, filed on 2/10/2000. (4) U.S. patent appUcation serial no. 09/440.338, 
attomey dodcet no. 25791.9.02, fUed on 1 1/15/1999, (5) U.S. patent applicdtion serial ' 
no. 09/523,460. attootey docket no. 25791.11.02. filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,89$, attomey docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559J22, 
attonrvey doclcet no. 25791 .23.02, filed on 4/26/2000, (10) PCT patent application serial 

5 no. PCT/USOO/18635. attorney docket no. 25791.25.02. filed on 7/9/2000* (11) U.S. 
provisiorYal patent applicdtk>n serial no. 60/162,671 , attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisbnal patent application serial no. 60/154,047, attmiey 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provi^onal patent applk:dtk>n serial 
no. 60/159.082, attonney docket no. 25791.34, fited on 10/12/1999, (14) U.S. 

10 provisional patent appllcatbn serial no. 60/1 59,039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
dodcet no. 25791.37, filed on 10/12/1999, (16) U.S. pnwistonal patent appiteation serial 
no. 60/212,359, attorney docket no, 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,226, attorney docket no. 25791.39, filed on. 

15 11/12/1999, (18) U.S. provistonal patent application serial no. 60/221,443, attorney 
docket no. 25791.45, fi|ed on 7/28/2000, (19) U.S. provistonal patent applicatton serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisbnal 
patent application sertd no. . 60/233,638, attorney docket no. 25791.47,. filed on 
9/18/2000, (21) U.8. provistonal patent appllcatton serial no. 60/237.334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provistonal patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303,740, attorney docket no. 25791.61, filed on 7/8/2001; (26) U.S. provisional 
patent applicatton serial . no. 60/313,453, attoniey docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatton serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal patent applicatton serial 
no. 60.318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U:S. 

30 utility patent applicatton serial nq. 09/969,922, attorney docket no. 25791.69, fltod on 
10/3/2001, the dffidosures of which are inooiporated herein by reference. In this 
nnanr^er, the solto tubular member 905 flutdtely seals the radial passages formed in the 
perforate tubular memt>er 145 thereby preventing the passage of fluidic materials 
and/or formation materfeils through the p^fbrated tubular nrmnl)er. 
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Referring to Fig. 10, in an alternative embodinrtent, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1(X)5 into the radial openings In the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a wittiin 
the one perforated tubular member 145. Conventional sealing menit>er8 1015 and 
1020 then seal the interface between the pipe 1010 and tt>e opposite ends of the one 
perforated tubular member 145. The hardenable fluidic seaKng material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the^ passage of the hardenable fluidic sealing material 
out of the annulus t)etween the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allo^d to cure. A 
oonventbnal drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of tKe one perforated tubular member 145. In an exemplary 
embodiment, the hwlenabie fluidic sealing material is a curable epoxy resin. 

In an alternative emixxllment, as Illustrated in Fig. 1 1 , one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact with the sunrounding formation 125 thereby compressing the 
surroundlrtg fomiation. in this manner, the surrounding formation 125 is maintained in 
a state of compression thereby ^abilizlng the surrounding formation, reducing the flow 
of loose particles from the surrounding formation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocart>ons from the 

25 surroundlr^ fomiation. 

* 

In an alternative embodiment, a seismic source 1105 is positioned on a ^surface 
location to thereby Impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated, tubuter number 145 may be 
30 dislodged from the radial opening thereby enhancing the subsequent recovery of 
hydrocartx)ns from the fonrnation 125. 

In an alternative embodiment, after the perforated . tubular mennber 145 has been 
radiaDy expanded and plastically formed into contact with the surrounding formation 
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125, thereby coupling the perforated tubular member 145 to the surrounding fonnation, 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by sq^plying the load to the end of the 
apparatus 130. The impulsive load is ttien transferred to the surrounding formation 125 
S thereby compacting and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the formation 1 25 is enhanced. 

in an aitemaitive errdbodinnent. as illustrated in Fig. 12, a weBbore casing 1205 having 
one or more perforations 1210 is positioned within the weltbore 105 that taraverses the 

10 fbnmation 125. When the apparatus 130 is positioned within the wetlbore 105, one or 
more of the perforated tubular members 145 of ^e apparatus 130 are radially 
expanded and plastically deformed into contact with the weltbore casing 1205 thereby 
compfessir^ Vf\e surrounding formation 125. In this manner, the surrounding formation 
125 is maintained in a state of compression thereby stabilizing the surrounding 

16 formation, reducing the flow of loose particles from the surrounding formation into the 
radial openings of tt^is perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding formation. 

In an altennative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy Into the formation 125. In this nuinner, 
particles lodged In tiie radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancthg the subsequent recovery of 
hydrocarbons from the formation 1 25. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plasticaily formed into contact with the vyeUbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunpunding fomiation, an 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 1 30. The Impulsive toad is then transferred to the sunx>unding fomnation 125 
thereby compacting and/or slurrifying the surrounding fonnation. As a nssult, the 
recovery of hydrocart>ons from the formation 125 is enhanced. 
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Referring to Fig. 13, in an alternative embodiment, one or more perforated tubular 
• members 1305 are coupled ta one of the peffbrated tubular meml)ers 145 by redially 
expanding and plastically deforming the perforated tubular mennber Into engagement 
wMh the perforated tubular merhber In a conventional manner and/or using one or more 
5 of the radial axpanslon methods dtedosed In one or more of the following: (1) U.S. 
patent application seriat no. 09/454,139, attorney docket no. 25791.03.02. filed on 
12/3/1099, (2) U.S. patent application serial no. 09/510,913. attorney docket na 
25791.7,02, filed on 2/23/2000. <3) U.S. patent application serial no. 00/502,350. 
attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent appllcatkm serial 

10 no. 09/440.338. attorney docket no, 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
appTication serial no. 09/523,460. attorney docket no. 25791.11.02, filed on 3/10/2000 
(6) U.S. patent applicatnn serial no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24«000, (8) U.S. patent application serial no. 09/588.946, 

15 attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. piatent applicatk)n serial 
no. 09/559,122. attorney docket no, 25791.23.02, filed on 4/26/2000, (10) PCT patent 
applkatkMi serial no. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 
7/W2000, (11) U.S. provisional patent applteation serial no. 60/162,671, attorney docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. proviskMial patent applieatton serial no. 

20 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent appl!c^tk)n serfal no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1909. (14) U.S. proviskmal patent appfcation serial no. 60/159,039. attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U S. provisional patent applteatton serial 
no. 60/159.033. attorney docket no. 25791.37, filed on 10/12/1999. (16) U.S. 

25 pioyiskMial patent applicatbn iserial no. 60/212.350, attorney docket no. 25791 .38. filed 
on 6/19/2000. (17) U.S. provisional patent application serial no. 60/165,226. attorney 
- docket no. 25791.39. filed on 1 1/12/1999. (18) U.S. provisk>nal patent application serial 
no. 6W221.443, attorney docket no. ^791 .45, filed on 7/28/2000, (19) U.S. provisional 
patent appOcation serial no. 60/221.645. attorney docket no. 25791.46. filed on 

30 7/28^000, (20) U.S. provistonal patent appfication serial no. 60/233,638. attorney 
docket no. 25791.47, filed on 9/18/2000, (21) US. provisional patent applicatkin serial 
no. 60/237,334. attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. proviskMuil 
patent appncation serial no. 60/270.007, attorney docket .no. 25791.50. filed on 
200/2001; (23) U.S. provisional patent appfication serial no. 60/262,434. attorney 



docket no. 25791.51, filed on 1/17^1; (24) U:S. provisional patent application serial 
no. 60/259,486. attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. pravistonai 
patent application serial no. 60/303»740. attorney docket rK>. 25791.61, filed on 
7/6/2001 ; (26) U.S. provtsional patent application serial no. 60/31 3»453» attorney docket' 
5 no. 25791.59, filed on 800/2001; (27) U.S. provisional patent application serial no. 
60/317,985, attorney docket no. 25791.67. filed on 9/6/2001; (28) US. provisiorial 
patent applicatton serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent applicatton serial no. 09/969,922, attorney docket 
no. 25791.69, filed on. 10/13/2001, the disdosures of whidi are incorporated herein by 
10 reference. In this manner, the perforated tubufar member 905 riKxliries the flow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overail flow characteristics of the apparatus. 

In an alternative embodiment, as Illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check vatve fluidlcly couples the Interior of a pair of adjacent perforated 
tubular members, 14Sa and 14Sb, that extract hydrocarix>ns from oonBsponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
ttydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothemial energy from a tavgeted subterranean geothermal zone 1505. In this 
manner, the operational effkdency of the extraction of geothermal energy is significantly 
enhanced due to the increased Internal diameters of the various radially expanded 
25 elements of the apparatus 130 that perrnit greater vdlurnetric flows. 

In an aKemative embodiment, the perforated tubular memt}ers, 145, 210, 212, 216,, 
218, and 1305 of the apparatus 130 may be dedned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expandon required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal Isolation assembly including 
one or more solid tubular members, each solid tubuter member including one or more 

46 



external seals, and one or more perforated tubidar members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly, in an exemplary 
embodiment, the zonal isolation assembly further includes one or more intemfiediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intemnediate solid tubular membetr including one or morcf extemal 
seals. In an exemplary embodinnent, the zonal isolation assernbly further includes one 
or more valve members for controlling the flow of fluldic materials between the tubular 
rhembers. In an exemplary embddhment, one or more of the intennediate solid tubular 
members include or)e cur more valve members. 

10 • ' 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tutnilars coupled to the primary solid 
tubulars, and n-1 intemnediate solid tubulars coupled to and interleaved among the 

15 perforated tubulars, each InteWnediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal Isolation assembly. 

A method of isolating a first subterranean zone from a second subtenranean zone In a 
weBbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the peiforated 
tubulars traversing the second subterranean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellt>ore extemal to 

25 the soBd and perforated tubulars* 

A method of extracting materials from a producing subtenrar^an zone in a wellbors, at 
least a portion of the wellbori» induding a cashg, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. fiuidicly qoupling the 
30 primary soTid tul^ulars with the casing, positioning one or more perforated tubulars 
within the welR)ore, the perforated tubulars traversing the producing subterranean 
zone, fluidiciy coupling the perforated tubulars with the prirnary solid tubulars, fiuidicly 
isdating the producing subtemanean zone from at least one other subterranean zone 
within the wellbore, and fluidiciy coupling at least one of the perforated tubulars with the 
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producing subterranean zone, in an exemplary embodiment the method further 
includes opntrollably fluididy decoupling at teast one of the perforated tubuiars from at 
least one other of the perforated tubuiars. 

5 An apparatus has also been described that includes a subterranean fonnatim Including 
a wellbore. a zona) isolation assembly at least partially positioned within the weilbore 
that includes one or more solid tubular members, each solid tubular mernber including 
one or more external seals, and orve or more perforated tubular members coupled to 
the solid tubular members^ and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfomied within 
the wellbore. In an exemplary embodiment the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular rnembers, each intermediate solid tubular member 

15 including one or more external seals, wherein at teast one of the solid tubular 
members, the perforated tubular members, and the intermediate sdid tubular members 
are fbnmed by a radial expansion process perfomned wittiin the wellbors« In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary emtxxitment, one or more of the 
intermediate solid tubular memt>ers indude one or more valve members for controlling 
tt^ flow of fluids between the solid tubutar members and the perforated tubular 
memt)efs. 

25 An apparatus has also been described that indudes a subterranean formation including 
a wellbore, a zonal isolation assemtdy positioned within the welibors that includes one 
or more primary solid tubuiars, each primary solid tubular induding one or more 
exiemal annular seals, n perforated tubuiars positioned coupled to the primary sdid 
tubuiars, and n-1 Intennediate solid tubuteurs qoupled to and interleaved among the 

30 perforated tubuiars, each intemmdiate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal teolation assembly, wherelh at least one 
of the primary solid tubuiars, the perforated tubuiars, and the intennediate sdid 
tubuiars are fbnrned by a radial expansion process. performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wetlbore has also been described that includes positioning one or more primary solid 
tubulars within the wellbore* the jiriniary solid tubulars traversing the first subterrarvean 
zonOp. positionir^ one or more perforated tubulars within the weilbbre, the perforated 
tubulars traversing the second subtenanean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
tbe perforated tubulars and the primary solid tubulars, arid preventing the passage of 
fluids from the first subtenranean zone to the second subterranean zms within the 
weilbore external to the primary solid tubulars and perforated tubulars. 

A method of extracting materials from a producing sut^enranean zone in a weilbore, at 
. least a portion df the weilbore including a casinSr has also been described that includes 
positioning one or more primary solid tubulars within the weilbore, positioning one or 
more perforated tubulars within the weilbore. the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the primary solid 
tutxjiars and the perforated tubulars virithin the weilbore, fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
sdid tubulars, fluididy isolating the produdng subterranean zone from at leset one 
other subterranean zone within the weilbore, and fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone. In an exemplary 
embodiment, the method further indudes controllably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subtenanean fomiation including 
a weilbore. a zonal isolation assembly positioned witMn the wellbote that includes n 
solid tubuteir members praitioned within the wellbors. each solid tubular member 
including one or more external seals, and n-1 perforated tubular members positioned 
within the weHtxHe coupled to and hterleaved among the solid tutMJiar members, and a 
shoe positioned vyithin the weilbore ooupted to the zonal isolation assembly. In an 
exemplary embodiment, the zonal isolatbn assembly further comprises one or nniore 
valve members for controlling the flow of fliids between the soHd tubular members and 
the perforated tubular members, in an exernplaiy embodiment, orte or more of the 
solid tutHjIar memt>ers indude one or more valve members for controlling the flow of 
fluids between the solid tubular members and the (mforated tubular menrtbers. 
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A system for isolating a first subterranean zone from a second sutrtenranean zone in a 
wellbore has also been described that includes means for positioninig one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subtenranean zone, means for positioning one or woib perforated tubulars within the 
wellbore, the perforated tubulars travefsing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore exteimal to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing sut)tenranean zone in a wellbore, at 
least a portion of the wellbore including, a casing, has also been described that includes 
means for positioning one ormore primary solid tubulars v^thin the wellbore, means for 

15 fluididy coupling the primary solid tubulars with the casing, means for positioning one 
or tnatB perfcnated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupBng the perforated tubulars with 
the primary solid tubulars, means for fluididy Isolating the producing subten^nean zone 
from at least one o^er subterranean zone within the wellbore, and means for fluididy 

20 ooupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary emtxxiiment, the system further indudes means for controllably 
fluididy dacouplirtg at least one of ttie perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a flrst subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubuJare traversing the flrst 
. subterranean zone, nneans for positioning one or more pwfbrated tubulare within the 
wellbore, the perforated tubulare traversing the second subterrenean zone, means for 

30 radially expandirvg at least one of the primaiy solid tubulare and perforated tubulare 
within the wellt>ore, nneans for fluididy coupling 0>e perforated tubutere and the primary 
solid tutHilare, and means for preventing the passage of fluids from the flret 
subterrenean zcxfie to the second sut>terranean zone within the wellbore external to the 
prinriary solid tubulare and perforated tubulare. 
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A system tor extracting materiate from a produdFig subterranean xorw in a welll»re, at 
least a portion of the welllwie induding a casing, has also been described that includes 
means for p(»iyonlng one or more primary soHd tubulars within the wellbore. means for 

5 positioning one or more perforated tubulars witWn the wellbore, the perforated tubulars 
traversing me producing subterranean zone, means for radially expanding at least one 
<A the primary sold tubulars and the perforated tubulars within the wellbore, means for 
fluidity coupling the primary solid tubulars with the casing, meaiw for.fluldlcly coupling 
the perforated tubulars with the solid tubulars. means for flukfldy isolating the 

10 producing subterranean zone from at least one other subten-anean zone within the 
wellbore. and means for fluididy coupling at least one of the perforated tubulars with 
the producing subtenranean zone. In aiS exemplary embodiment, the system further 
Includes means for oonlrotlably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 ■ 

A ^tem for isdathg subterranean zones traversed by a wellborB has also been 
described that Includes a tubular support fnember defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to en end of the tubular support member and comprising a tapered end, a 

20 tubular, liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveabte passage coupled to an end of the tubular liner, 
wherein the tubular Bner indudes one or more expandable tubular meniibers that each 
indude^a tubular body comprising an Intenfnediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surfooe of the intonnediato portion, and one or 
more slotted tubular inembers coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular inembers are greater than or equal to the 
outside diametm- of the tubular expanston cone. In an exemplary ernbodbnent. the wall 
thicknesses of tin first md second expanded end portions are greater than tt» wall 

30 thickness of the intwmecSate portion. In an exemplary embodiment, each expandable 
tubular member further indudes a first tubular transNionary memlwr coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transWonary men^ coupled t>etween the second expanded end portion and the 
intermediate portion, wherein the angles of Indinatton of the first and second tubular 
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transitionary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment the outside dteimeter of the Intemiediate 
portion ranges from about 75 percent to about 88 percent of the outside diameters df 
the ftet and second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intemnadiate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the. intermediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the >ivall thicknesses iu and Iikt 

10 of the first expanded end portion, the second expanded end portion, arid the 
intermediate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dint of the first expanded md portion, the seoorKl expanded end 
portion, and the intermediate portion, respectively, of the expandatrie tubular memtiers, 
and the inside dianr>et6r Dweiam of the wellbore casing that the expandable tubular 

1 5 member will be inserted Into, and the outside diameter Dam of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: . ^ 

•1 

wherein ti » ti; and wherein Di - D2. In an exemplary embodiment, the tapered end of 
20 ttie tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle cK Madk of the adjacent discrete tapered 
sections Inaeases in a continuous manner flrom one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of tlie tubular expanston cone includes an paraboloid body. In an 
25 exen^lary embodlnrient the angle of attack of the outer surlaoe of the paraboloid body 
incraases in a continuous manner from one end of the paraboloid body to the opposite 
end of the parabotoM body. In an exemplary embodiment, the tubular Dner comprises 
a plurality of expandable tubular members; and wherein the other tubular mambera are 
interleaved among the expandatiie tutndar members. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described tliat Includes positkxiing a tubular liner within the wellbore, and radially 
expanding one or htkmb discrete portions of the tubular Dner Into engagement with the 
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WBllbore. In an exemplary embodiment a plurality of discrete portions of the tubular 
. liner are radially expanded into engagement with the wellbore. in an exemplary 
embodiment, the remaining portions of ttie tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner Is radially 
5 expanded by injecting a fluidic material into the tubular liner, and wher^n the remaining 
ones of the disaete portions of the tubular liner are radially expanded by pulling an 
expansion oone through the remaining ories of the discrete porticms of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary enr^odiment, the 
tadHriar members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular ilrter Includes one or more expandable tubular 
members that each include a tubular body comprising an intemnedlate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and or>e or more slotted tubular members coupled to the exparKlable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum Inside dtanneters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 

« 

expandable tubular members* 

25 

A system fcx* isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tut)ular Bner into 
engagement with the wettbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular finer are radially expanded into engagement with the w^lbore. 
In an exemplary embodiment the remaining portions of the tubular liner are not' radially 
expanded. In an exemplary embodinnent, one disaete portion of the tubular liner is 
radially expanded by Injectihg a fiuidlc material Into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner In an 
exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular mentf>ers are radially expanded into engagement 
with the wellbore and one or more of the tubular mennbers are not radially expanded 
5 into engagement wMi the wellbore. In an exemplary embodiment, the tubular members 
that ara radially expanded into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion ttiat is not radially 
expanded into engagement with the wellbore^ 

10 An apparatus for isolating subtenBnean zones has also been described that includes a 
subterranean fomnation defining a borehole, and a tubular liner positioned in and 
ooufried to the borehole at one or nrK3re discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exennplaiy embodinnent the tubular liner is coupled to the borehole by 

15 a pnxess that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the borehole. In an exemplary 
enttKKliment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the disaete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner; and wherein the other 
discrete portions of the tubular <iner are radially expanded by pulling an expansion cone 
through the otiw disaete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of. tubular nrmmbers; and wherein one or more of 

25 the tuixilar members are radially e)q)anded into engagement with the borehole and one 
or nKw of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehoie include a portion that is radially 
expanded, into engagement with the borehole and a portion that is not radialty 

30 expanded Into engagement with the borehole. In an exemplary embodiment, prior to 
the radial expansion the tobular liner includes one or more expandable tubular 
nnembers that each include a tubular body comprising an intenmediate portion arid first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, md a sealing member coupled to ttie exterior surface of the Intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable fajbular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members* one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors, operably coupled to 
one or more of the perforated tutxjlar members, for moiiitohng the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly. 

20 and a controlier operably coupled to the ftow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors ax\A controlling the operation of the flow control valves. At least one 
of the solid tubular memt>ers and the perforated tubular members are formed by a 
radial expansion process performed within the wallbore. 

25 

A method of isolatir^ a first subterranean zorie from a second subterranean zone in a 
weHbors has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positionir^ 
one or more perforated tutiulars within the wellbore. tiie perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubuteirs and perforated tubulars v^thin the wellbore, fluidldy coupfing the perforated 
tubulars aruJ the solid tubulars. preventing the passage of fluids , ftpm the first 
subterranean zone to the secorKl subterranean zione vrithin the wellbore external to the 
solid tubulars and perforated tubulars. monitoring the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars, and oontrolling 
the flow of fluidic materials through the perforated tubulars as a fifnction of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting matariais from a producing subtenranean zone in a vvellbore, at 
least a portion of the wellbore including a casing, lias also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radialty expanding at least one of the solid tubulars and the 

10 perforated tubulars within the weflbore, fluidicly coupling the solid tubulars with the 
C£»ing, fluidicly coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
witNn the wellbore, fiuididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monltbring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materiate through the perforated tubulars as a function of the monitored 
operattng temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubiiriars within the welibore. the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the welll>ore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore. 
25 means for fluidiciy coupling the perforated tutxjiars and the solid tubulars, means for 
preventing the passage of fluids from the first subterrar^ean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
tubulars. means for monitoring the operating temperatures, pressures,, and flow rates 
within one or more of the perforated tubulars, and means for control&ng the flow of 
30 fluidtc materials through the perforated tutnilars as a function of the monitored 
operating temperatures, pressures* and flow rates. 

A system for extracting mat^als from a prcKlucing subterranean zone in a wellbore, at 
least a portion of the welibore Including a casing, has also been described that includes 
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means for posiHoning one or more solid tubulars within the welllx)fe. means for 
positioning one or nnore perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subtenranean zone, nneans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the produdng subterranean 
zone from at least one other subtenranean zone within the welibore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng sublen^nean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars. and mearis for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored (q)erating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
15 induding: or>e or nwre solid tubular niembers. each sdid tuto^ 

. or nrwre external seals, one Or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the peifbrated tubular merTd)er5 for 
sealing at least some of the radial passages of the perforated tubular members, and a 

« 

20 shoe coupled to the zonal Isolation assembly. At least one of the solid bJbular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. and the solid tubular liners are fomsd by a 
radial expansion process performed within the wellbore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellborB has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the sofid tubulars traversing the first subterranean zone, positioning 
one or wom perforated tubidars each induding one or more radial passages Mthin the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least or>e of the sc^id tubulars arKi perforated tubulars within the wellbore. 
fluididy coupllr^g the perforated tubulars and the primary soBd tubulars. prevenflng the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the welltDore extern^ to the primary solid tubulars and perforated tubulars. 
positiOTing one or nrK>re solid tubular liners witliin the interior of one or more of the 
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perforated tubulars, and radiaUy expanding and plastically defonning the soBd tubular 
liners within the interior of one or more of me perforated tubulars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 

« V 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or nriore solid tubulars within the wellbore, positioning one or more 
perforated tubulars each Including one or worn radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean ^>ne. radially expanding at 

10 . least one of the solid tubulars and the perforated tubulars within the wellbore. fluidicly 
coupling the solid tubulars with the casing, fluldicty coupling the perforated tubulars 
with the solid tubulars, fluidiciy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fiuididy coupling at least one of the 
perforated tubulars with the producirig subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars. and 
radially expanding and plastically defonning the solid tubular liners within the Interior of 
one or more of the perforated tubijtars to fluidicly seal at least some of the radial 
passages of the perforated tiibutars. 

20 A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the weHbore. the solid tubulars traversing the first sublenanean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellt)or6, the i^rforaled tubulars traversing the second 

25 subterranean zone, means for radially exparKling at least one of the solid tubulars and 
perforated tubulars vrithin the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage ctf fluids from 0>e first 
subterranean zone to the second autrterranean zone within the wellbore external to the 
primary solid tubulars arxi perforated tubulars, means for positioning one or rnore solid 

30 tutujiar liners v^thin the interior of one or more of the perforated tubulars, and means 
for radially exparKling and plastically deformir^ the solid tul^ular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least sonrie of the radial 
parages of the perfected tubulars. 
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According to another aspect of the present inventioh, a system for extracting materials 
from a producing subterranean zone in a weflbore, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
more solid teibulars within the weHbore, mearis for portioning one more perforated 

5 tubulars each including one or more radial passages within the wellbore, the perforated 
tubuiars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbons, means 
for fliAiidy coupling the soHd tubulars with the casing, means for fluididy coupling the 
perforated tubuiars with the solid tubulars. means for fluididy isc^ting the producing 

10 subterranean zone from at least one other subtenBnean zone within the wellbore, 
means for fluididy coupling at least one of ttie perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defonming the sdid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluidlciy seat at least some of the radial passages of the 
perforated tubulars. 

* 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more sdid tubular members, each solid tubular member induding one 
20 or nruKe external seals, one or more perforated tubular membere each induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular member^, and a shoe coupled to the zonal isdation 
assembly. . 

25 

A method of isdating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulare 
wItMn the wellbore. the solid tubulars traverBing the first subterranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
30 wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expandDng at least one of the solid tubulars and perforated tubuiars within the vrellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from Oie first subterranean zone to the second sul)terranean zone 
within the wellbore extemial to the primary sdid tubulare and perforated tubulare, 
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sealing off an annular region within at least one of the perforated tut>ulars» and injecting 
a hardenable fluidic sealing inaterial into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting rnaterials from a producing subtenranean zone in a vvellbc»B. at 
least a portion of the welibore induding a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore, positioning one or more 
perforated tubulars each including one or more radial passages within the welibore, tfie 
perforated tubulars traversing the pioduQlng subterranean zone, radially expanding at 

10 least one of the solid tubulars and this perforated tubulars within the welibore. fiuidicly 
coupling the solid tubulars with the casing, ftuididy coupling the perforated tubulars 
with the solid tubulars, fiuidicly isolating the producing subtenBnean zone from at least 
one other subtenranean zone within the welibore. fiuidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

■ 

1 5 within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regloris of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for is<^Ung a first subtenranean zone from a second subterranean zone in a 
20 welibore has also been described that includes means for positioning one or more solid 
. tubulare within the welibore, the soBd tubulars traversing ttie first subterranean zone, 
means for positioning one or mors perforated tubulars each Including one or more 
radial passages within the welibore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the welibore, means Tor fiuidicly coupling the perforated 
tubulars and the solid tubulars, noeans for preventing the passage of fluids from the first 
subterrartean zone to the second subterranean zone within ttie welibore external to the 
primaiy solid tubulars and perforated tubuiars, means for seaDng off an annular region 
within at least one of the perforated tubulars. and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracSng materials from a produdng subterranean zone In a we!lt>ore, at 
least a portfon of the welibore Including a casing, has also been described ttiat includes 
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means for positionir^ one or more solid tubulars within the weltbore. means for 

• positioning one or more perforated tubulars each including one or more radial, 
passages within the wellbore» the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least or^e of the solid tubulars and. 

5 the perforated tubulars within the weltbore. means for fluididy coupling the solid 
tubulars with the casing, means for ftuididy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly Isolating the producing subterranean zone from at 
least one other subtenanean zone within the weilbore, means for fluididy coupling at 
least one (rf the perforated tubulars virtth the producing subterranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars. and means 
for iriiecling a hardenable fluMic sealing material Into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal isolation assembly 
positioned within a welibore that traverses a subtenranean formation including: one or 
more solid tubular members, each solid tubular member including one or more extemal 
seals, one or more perforated tubular memt)ers coupled to the solid tubular members, 
and a shoe coupled to ttie zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the welibore. and at least one of the perforated tubular 
members are radially expaiKied Into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subterranean fbrmatkm. 

* A method of isolating a first subterranean zone from a second subten-anean zone in a 
welibore has also been described that includes positioning one or nnore solid tubulars 
within the welibore. the soGd tubulars traversing the first subterranean, zone, positioning 

30 one or more perforated tubulars wfthin the weUbore each including one or more radial 
passages, the perfbrated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tutniiars and perforated tubulars within the 
¥vellbore. radially expanding at least one of the perforated tutHjIars into intimate contact 
with the second subterranean zone, fluididy coupling the perfbrated tubulars and the 
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solid tubulars, and prevenbig the passaige of fluids from the first subterranean zone to 
. the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodinient, the perforated tubulars that are 
radially expanded Into intimate contact with the second subtenranean zone compress 
5 the second subtenranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subtenranean zone to increase the rate of recovery of 
hydrocart>on8 from the second subterranean zone. In an exemplary embodiment, the 

t 

method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are nadialiy expanded Into intinriate contact 
10 with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an Impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subtenanean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. 

ft * 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning or)e or wore solid tubulars within the wellbore, positioning one or more 
pefforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tutiulars into intimate oontact with the 
producirrg subterranean zone, fluididy oouplirtg the solid tubulars with the casing, 
fluidicty coupling the prorated tubulars with the solid tubulars, fluididy isolating the 
produdng subtenanean zone from at leas! one other subtenranean zone within the 

25 wellbore, and fluididy coupHng at least one of the perforated tutnilars with the 
produdng subtenanean zone. In an exemplary emt)odiment, the perforated tubulars 
that are radially expanded into intimate oontact with the produdng subtenranean zone 
compress the produdng subterranean zone. In an exemplary embodiment, the method 
further Indudes vibrating the produdng subterranean zone to inaease the rate of 

30 recovery of hydrocart)ons from the produdng subterranean zone. In an exemplary 
embodiment, the method furttier indudes vibratir>g the produdng subterranean zone to 
dean the radial passages of the perforated tubulare that are radially expanded into 
Intimate oontad with the produdng subterranean zone. In an exemplary emtxxliment, 
the method further Indudes applying an impulsh^ toad to the perforated tubulara that 



are radially expanded into intimate contact with the producing subterranean zone to 
increase ttie rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 

5 weHbore has also been described that Includes means for positioning one or more solid 
tubulars within the weilbore. the solid tiibulars traver^g the first subterranean zone, 
means for positioning one or rnore perforated tubulars within the weilbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially Expanding at least one of the solid tubulars and 

10 perforated tubulars within the welibore. means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subten^nean zone, means for 
fluitBcly coupling the perforated tubulars and the solid tubulars, and rheans for 
prevenfing the passage of fluids from the first subterranean zom to ttie second 
subterranean zone within the weilbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate corttact with the second subterranean zone 
comprises means for compressing the second subterranean, zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to Increase the rale of recovery of hydrocarbons from the second subterranean ' 

20 zone. In an exempteiry embodiment, the system further includes means for vibrating 
the second subterranean zone to dean the radial passages pf the perforated tubulars 
that are radially expanded into intimate contact with the second subtenranean zone. In 
an exemplary embodiment, the system further IndixJes means for applying an 
impulsive load to the perforated hibulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a producirig subterranean zone in a vvellbore, at 
least a portion of the weilbore iriduding a casing, has aisb been described that toidudes 
30 means for posltbning one or more solid tubulars v/ithin the welibore, means for 
poslliorring one or wors perforated tubulars within the welltx>re each Induding one or 
more radial openings, the perforated tubulars traverdng the produdng subterranean 
zone, means for radially expanding at least one of the solid tububrs and the perforated 
tubulars within the v^llbore, means for radially expanding at least one of the perforated 

• .* • 
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tubulars into Intimate contact with the producing subterranean zone, means for fluididy 
coupling the solid tutHJiars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy Isolating the produdng subterranean 
2one from at least one other subtenranean zone within the wellbore, and means for 

.5 fluididy coupRng at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into Intimate contact with the produdng 
subterranean ane comprises means for compressing the producing subtenanean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng subtenranean zone to increase the rate of recovery of hydrocarbons from 
the pmdudng subterranean zone. In an exemplary embodiment, the system further 
Indudes means for vibrating the produdng subterranean zone to clean the radial 

# 

passages of the perforated tubular? that are radially expanded into intimate contad 
with the producing subterranean zone. In an exemplary embodiment, the system 
15 further indudes means for applying an Impulsive load to the perforated tubulars that 
are radially expanded Into intimate contact with the produdng subterranean zone to 
tncreasa the rate of recovery of hydrocarbons from the produdng subtenranean zone. 

An appvatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean formation and indudes a 
perforated wellbore casing, induding: one or more solid tubular memtiers, each solid 
tubular member induding one or more external seals, one or morB perforated tubular 
members coupled to the solid tubular memt>ers^ and a shoe coupled to the zonal 
Isdation assembly. At least one of the solid tubular members and the perforated 
25 tubiter members are formed by a radial expanston propess perfonmed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contect with the perforated wellbore casing. In an exemplary embodiment ^ 
perforated tubular members that are radially expanded into intimate contect with the 
perforated casing compress the subterranean formation. 
30 - 

A method of isoteting a first subterranean zone from a second sutAerranean zone in a 
wellbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or nrK>re solid tubulars 
wittdn the wenbore, Uie solid tubulars traversing ttte first subterranean zone, positioning 



one or more perforated tubulars within the wellbore each including one or more radial 
. passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid bibulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluldldy coupling the perfbrated tubulars and the- soBd 
tubulars, and preventirtg the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perfbrated casing compress the second 

10 subterranean zone, in an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, ttie 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intinrtate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
' applying an impulsive load to the perforated tutHjIars that are radially expanded Into 
intimate contact with the perforated casing to increase the rate of recovjdry of 
hydrocart)on8 from the second ^ubteoanean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Ir^ciuding a casing and a perforated casing that traverses 
the producing subtenwiean zone, has also been described that indudte positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each Including one or more radial passages, the perforated 

25 . tubulars traversing the producing subterranean zone, radially expanding at least one of 
the saiid tubulars and the perforated tubuiavs within the wellbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
fluldicly coupling the solid tubulars with the casing,- fluldicly coupling the perforated 
Uibulars with the solid tubulars, fluidicly Isolating the produdr^ subterranean zone from 

30 at least one other subterranean zone within the welibore. arxl fluididy coupling at least 
one of the perforated tubulars with the producing subterranean zone, in ah exemplary 
embodiment, the perforated tubulars that are radially expanded into iritimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary embodiment the method further ttidudes vO)rating the producing 
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subterranean zone to increase the rate of recovery of hydrocartions from the producing 
subterranean zone. In an exemplary embodiment, the method fi^er includes 
vibrating the producing subten^nean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing, in an exemplary embodiment, the method further Include ap(%ing an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocartx)n$ 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone (n a 
wellbore that includes a perforated casing that traverses the second subtenranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positionirig one or more perforated tubulars within the wellbore each 

15 Including of>B or more radial* passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulare and 
perforated tubulars within the wellbore. means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulare, and means for preventing the 

20 passage of fluids from the first subtenranean zone to the second subterranean zone 
within the Wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radiirily expanding at least one of the perforated 
tutHJiars into intinriate contact v^th the perforated casing comprises means for 
compressing the second subterranean zone. In an exerTq)lary embodiment, the system 

25 further Indudes means for vibrating the second subtenranean zone to increase the rate 
of reopvery of hydrocartx)ns from the second subterranean zone. In an exemplary 
emt>odiment» the s^tem further includes means for vibratirig Vhp second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with thei perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact with the perforated caslr^ to increase 
the rate of recovery of hydrocartor^ from the second subterranean zone. 



A system for extracting materials from a producing subterranean zone in a wellbore» at 
least a portion of the weKbore including a casing and a perforated casing that traverses 
the producing subteoBnean zone, has also been described that includes means for 
positioning one or more solid tubulars within the weilbore» means for positioning one or 

5 more perforated tubulars within the wellbore each Indudhng 6ne or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially exparKiing at least one of the solid tut>ular5 and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
Into intimate contact with the perforated casing, means for fiuldidy coupling the solid 

10 tubulars with the casing, means for fiuldidy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone, in an exemplary embodiment, the 
further indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocart)ons from the produdng subterranean zone. In an 
exemplary embodiment, ttie system further indudes means for vibrating tiie produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodbnent, the system furtiier indudes means for applying an impulsive load to the 
perforated tubulars that are radiatiy expanded into ihtimate contact with the perforated 
. casir)g to Increase the rate of recovery of hydrocartx>ns from the produdng 

25 subterranean zone. 

An* apparatus has aiso been described that indudes a zonal Isolation sesembly 
induding: one or more solid tiAular members, each solid tubular memt>er indudlng one 
or more exterral seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tubidar members, and one or rho^e perforated tubular 
liners each induding one or mom radial passages coupled to the interior surfoces of 
one or more of the perforated tubular nrtembers, and a shoe coupled to the zonal 
isolation assemt^. At least one of the solid tubular memt>ers and the perforated 
tubular members are formed by a radial expansion process performed within the 



wellbore. and the perfomted tutMJiar liners are formed by a radial expansion process 
perfonmed within the wellbore. 

* 

A nnethod of isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that Includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or mors radial passages within the 
welIt>orB, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extenial fo the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
1 5 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at . 
least a portion of the wellbore Including a casing, has also been described that Includes ' 

• 

positioning one or more solid tubulars within the wellbore, positioning one or more 
20 perforated tutxjlars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing sutitenranean zone, radially expanding at 
least one the solid tubulars and the perforated tubulars wlttiin the wellbore, fiuldiciy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with tfie solid tubulars, fhttdicly isolating the producing subtenarraan zone from at least 
25 one other subtenanean zone within the wellbore. fluidicly coupling at least one of the 
perforated tutxilars with the producing subterranean zone, positioning one or mor6 
perforated tubular^ liners within the interior of one or more of the perforated tutHJlars, 
and radially expanding and plasticdiy deforming the perforated tubular liners within the 
interior of one or more (tf the perforated tubulars. 

30 

A system for isolatirig a first suliterranean zone from a second subterrarman zone In a 
wellbore has also been descrit>ed that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Including one or more 
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radial passages within the wellbore, the perforated tubulars traversing the secx>nd 
. subterranean zone, means for radiany e}q>andlng at least one of the solid tubulars and 
perforated tubulars within the wellbore» means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 sublenwiean zone to the second subterranean zone withtn the wellbore external -to the 
primafy solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expandirig and plastically defbnning the perforated tubular liners 
within ihe interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
means for positioning one or mors solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radiaHy expanding at least one of the solid lubulara and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars wRh the 
solid tubulars, means for fluidicly isolating the producing subtenrariean zone from at 

20 least one other subtenanean zone within the wellbore, means far fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that Includes a zonal isolation assembly 
including: one or mora soDd tubular members, each solid tubular memt>er including one 
or more extemal seals, two or more perforated tubular members each Including radial 
passages coupled to the solid tubular members, and me or nrare one-way valves for 
30 controliably fluidicly coupling the perforated tubular members, and a sfkoe coupled to 
the zonal isolation assembly. > At least one of the solid bibular members and the 
perforated tubular members are formed by a radial expansion process perfonned within 
theweflbore. 
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A method of isolating a first subterranean zone from a second subtenranean zone 
having a plurality of producing zones ih a welibore has also been described that 
includes positioning one or more solid tubukars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 

5 Including one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore, fluidicly coupling the perforated 
tubiilars arKl the primary soGd tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenBnean zone within the welibore extemal to the 

10 primary solid tubulars and perforated tubulars, and preventing fluids from passing frbm 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a welll)ore having a plurality of producing 
15 subtenanean zones, at teast a'portidn of the welibore including a casing, has also been 
described that includes positioning one or more solid tubulars within the welltKire, 
positioning two or more perforated tubulars each including one or more radial passages 
within the welibore, the perforated tubulars traversing the pnodudng subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the welibore, fluidicly coupling the solid tubulars witti the casing, fluidicly couplirig 
the perforated tubulars with the solid tutwlars, fluidicly isolating the produdng 
subterranean zone from at least one other subterranean zone within the. welibore, 
fluididy coupling at least one of the * perforated tubulars with the produdng 
subtermnean zone,, preventing fluids from passing from one of ttie produdng zones 
25 that has rat been depleted to one of the produdng zones that has been deptetad. 

A system for isdating a first subterranean zone frorn a second subterraneari zone 
having a plurality <rf produdng zones in a welibore lias also been described that 
indudes means for positioning one or more solid tubulars within the welibore, ttia solid 
30 tubulars traversing tto first subtejranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the welibore, the 
perforated tubulars traverstiig the second subterrariean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore. 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subteriBnean zone to the second 
subterranean zone within the wellbore external to the primary solid tubutars am) 
perforated tubutars, means for posiUoning one or nfK>re perforated tubular liners within 
the interior of one or mofB of the perforated tubulars. and means for preventing fluids 
5 from passing from oiie of the producing zones that has rK>t been depleted to one of the 
producing zones that has been depleted. 

A system for exIracGng materials from a plurality of producing subtenanean zones In a 
wellbore, at least a portion of the welfbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more pt3rforated tubulars each including one or nnore 
radtal passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy Isolating the produdng subterranean zone from at 
least one ottier subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tut>ular liners within the Interior of one or more of 

20 the perforated tubulars, arwj nrieans for preventing fluids from passing fmm one of the 
produdng zones that has not been depleted to one of tlie produdng zones that has 
been depleted. 

An apparatus for extracting gecthenmal energy from a subterranean fomiation 
25 containing a source of geothertnal energy has also been« described that includes a 
zonal isolation assefTit>ly positioned within the subterranean fonnation induding: one or 
mors solid tubular members, each solid tubular member Including or>e or more external 
seals, one or nmre perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated hibular members, and a stioe coupled to the zonal Isolation assembly. At 
least one of the solid tubular members and the perforated tutiular members are formed 
by a radial expansion process performed within the wellt>ore. 



A method of isolating a first subterranean zone from a second subterranean zone 
including a source of gieothennal energy in a wellbore has also been described that 
indudes positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone» positioning one or more perforated tubulars 
5 each indtiding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially 6)(pandlng at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluklidy coupling the perforated 
tubulars and the primary soKd tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the^interior of one or more of the perforated tubulars; and radially 
expanding and plastically defomning the perforated tubular liners within the interior of 
one or more the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore indudtng a casing, has also been described 
that indudes positioning one ormore solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothemnal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
. wellbore, fluidldy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fiuldicly isolating the subterranean 
geothermal zone fmm at least one other subterranean zone within the wellbore, and 
fluididy coupling at least one of the perforated hjbuiars with the subterranean 

25 geothermal zone. 

A system for isolating a first subterranean zone from a second geothenmal 
subterranean zone in a weObone has also been described that indudes nieans for 
positioning one or nxxe soGd tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positionir^ one or more perforated tubuiars 
each induding one or more radial pass^es within the wellbore. the perforated tubulars 
traversing the second geothenmal subterranean zone, means for radially expanding at 
least one <rf the solid tubulars and perforated tubulars within the wellbore. means for 
fluididy coupling the perforated tubulars and the solkf tubulars, and n>eans for 



preventing the passage of fluids from the first subterranean zone to the second 
^eothermal sut)terranean zone within the wellbore external to the pr^ary solid tulMJiars 
and perforated tubulars. 

5 A systenn for extracting geothenmal energy from a subterranean geothennal zone in a 
wellt»ra, at least a portion of the walltx)re including a caslngp has also been described 
that includes means for positioning one or more solid tubulars within the wellbore. 
means for positioning or^e or more perforated tubulare each including one or nrK>re 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geothennal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore* means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the subtenrarman gieothemnial zone from at 
least one other subterranean zone within the wellbore. ar^d means for fluididy coupling 

15 at least or\e of the perforated tut)uldr$ with the subterranean geothennal zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular memt>ers» each solid tubular member induding one 
or more external seeds, one or more perforated tubular n^embers each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process perfonned within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

* A method of isolating a first subterranean zione from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tulxjlars traversing the first subterranean zone, positioning 
30 cm or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversirig the secornj subterranean zone, radially 
expanding at least one of the primary scM tubulars and perforated tubulars within the 
wellbore, fluididy coupling the perforated tubulars and the solid tubulars. preventing the 
passage of fluids from the first subten^nean zone to the second subtenranean zone 

• • • 
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within the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore, 

5 A method of extracting rraterials from a producing subterranean 7one in a wellbore. at 
least a portion of the wellbore including a casing^ has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
peiforated tubulars within the welliTore each including one or mora radial passages, the 
perforated tubulars traversing the produar^ subteiranean zone, radially expanding at 

10 least one of the solid tutujiars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operatir^ 

IS temperatures, pressures, and flow rates within one or more of the perforated tut)ulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansbn of the perforated tubulars within the weObcm. 

A system for Isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore iias also been described that includes means for positioning one or mora sdid 
tubulars within the weltt>ore, the solid tubulars traversing the first subterranean tohb^ 
means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulare traversing Oie second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perfbratisd tubulars within the wellbore, means for fluididy coupling tiw perforated 
tubulars and the sdid tubuldre, means for preventing the passage of fluids from the first 
sutsterranean zone to the seoKid subtenanean zone within the v^lbore external to the 
solid tubulars and perforated, tubulars, and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a produdng subterranean zone in a welltx>re, at 
least a portion of the weUbpre induding a casing, has also been described that indudes 
means for positioning one or inore solid tutnjlars within the wellbore, means for 
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positioning one or more perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 
5 casing, nneans fbr fluidlciy coupling the perforated tubulars imth the solid tubulars, 
means for fluididy isolating the producbig subtenanean zone from at least one other 
subtenanean zone within the wellborB, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial expansion of the perforated tubulars within the weHbore. 

« 

Although illustrativa embodiments of the Invention have beisn shown and described, a 
wide range of modification, changes and substitution is contenv»lated in the foregoing 
disclosure. In some Jnstences, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it is 
appn>priate. that the appended claims be constmed brosKlly and in a manner consistent 
with the scope of the invention. 
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1. An apparatus, comprising: 

a zor^l isolation assembly positioned within a wellt)ore that traverses a 
subtenanean formation and includes a perforated wellborB casing, comprising: 
5 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

mefTri^ers are formed by a radial expansion proems performed within the wellbore; and 

wherein at least one of ttie perforated tubular members are radially expande^l 
into intimate contact with the perforated wellbore casing. 

15 2. The apparahjs of daim 1, whersin the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

3. A method of isolating a first subt^nean zone from a second subtenanean 
20 zone in a wellbore that includes a perforated casing that traverses me second 
subterranean zone, comprising: 

positioning one or more solid tubulars within the weBbore, the solid tubulars 
traversing the first subtenanean zone; 

positioning one or more perforated tubidars within the wellbore each including 
25 one or more radial passages, the perforated tubulars traversing, the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
30 with the perforated casing; 

fluidldy coupling the perforated tubulars and the solid tububrs; and 

preventing the passage of fluMs from the first subterranean zone to the seoond 
subterranean zone within the weDbors extemat to the solid tubulars and perforated 
tubulars. 
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4. The method of claim 3, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

5 

5. The method of claim 3, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subterranean 
zone. 

10 6. The method of daim 3, further comprising vibrating the second subten^anean 
zone to clean the radial passages of the perforated tubulars that are. radially expanded 
into intimate contact with the perforated casing. 

7. The method of daim 3, further comprising applying an impulsh^ load to the ' 
15 perforated tubulars that are radially expanded into Intimate contact with the perforated 

casing to increase tiie rate of recovery of hydrocart>on8 from the second subterrartean 
zone. 

# ■ 

8. A method of extracting materials from a producing subterranean zone in a 
20 wellbore, at least a portion of the wellbore induding a casing and a perforated casing 

that traverses the pnxiudng subterranean zone, comprising; 

positioning one or more solid tubulars within tlie wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the produdng 
25 subtenanean zone; 

radialiy expanding at least one of the solid tubulars and the perforated tubulars . 
within the wellbore; 

radiiailly expandhg at least one of the perforated tubulars into intimate obntact 
with the perforated casing; 
30 fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fluididy Isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbore; and 

fluididy coupling at least one of the perforated tububrs with the produdng 
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subterranean zone. < 

9. The method of datm 8, wherein the perforated tubulars that are radially 
expanded into ihtimate contact with the perforated casing compress the producing 

5 subterranean zone. 

10. The method of claim 8, further comprising vibrating the producing subterranean 
zone to increase the rate of recovery of hydrocarbons from the producing subterranean 
zone. 

10 

1 1 . The method of dalm 8, further comprising vibrating the producing subterranean 
zone to dean the radial ps^ages of the perforated tubulars that are radially expanded 
into intimate contact vytth the perforated casing. 

15 12. The method of claim* 8, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subtenBneen zone. 

20 13. A system for isolating a first subterranean zone from a second subterranean 

zone in a wellbore that includes a perfbrated casing thiat traverses the second 

subterranean zone, comprising: 

means for positioning one or oKxe solid tubulars within the weilbore. the solid 

tubulars traversing the first subtenanean zone; 
25 nieans for positioning one or more perforated tubulars within the wellbore each 

including one or nxNre radial passages, the perforated tubulars traversir^ the second 

!»ibterranean zone; 

means for radially expanding at least one of ttie solid tubulars and perfbrated 
tubulars within the wellbore; 
30 means for radialiy expanding at least one of the perforated tubulars Into intimate 

contact with the perforated casing; 

means for fluidicly coupling the perforated tubulars arid the soM tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean rone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 14. The system of daim 1 3. wherein the nteans for radially expanding at least one 
of the perforated tubulars into Intimate contact with the perforated casing comprises 
means for compresdng the second subterranean zone. 

15. The system of claim 13, further comprising means for vibrating the second 
10 subterranean zone to increase the nate of recovery of hydrocarbons from the second 

subtenanean zone. 

l_ - 

16. The system of daim 13, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that ar^ 

15 radially expanded bitp inttmate contact with the perforated casing. 

* • - - 

17. The system of daim 13, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact witti the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 

20 subterranean zonal 

IB. A system for extracting materials fronri a produdng subten^nean zone In a 
wellbore, at least a portion of ttie wellbore Induding a casing and a perforated casing 
that traverses the produdrtg subtenBnean zone/comprising; 

# 

25 * means for positioning one or nwre solid tubulars virithin the wellbore; 

means for positioning one or more perforated tubulars within ttie wellbore each 
including one or more radial openings, the perforated tubulars traversing the producing 
subtenanean zone; 

means for radiaiiy expanding at least one of the solid tubulars and the 
30 perforated tubulars within the weDbore; 

' means for radially expanding at least one of the perforated tubulars Into Intimate 

oontad with the perforated casing; 

means for fhiididy coupling the solid Ujbulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 
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means for flukjldy isolating the producing subterranean zone from at least one 
> oOier subterranean zone ^thih the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 

19. The system of claim 18, wherein the means for radially expanding at least one 
of the perforated tubutars into intinfuite contact with the perforated casing comprises 
means for compressing the producing subterranean zone. 

10 20. The system of claim 18, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocartx)ns from the producing 
subterranean zone. 

21. The system of dalm 18, further comprising means for vibrating the producing 
15 subterranean zone to dean the radlat passages of the perforated tubulars that are 

radially expanded into intimate contact with the perforated casing. 

22. The system of claim 18, further con>prising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 

20 perforated casing to increase the rate of recovery of hydrocarbons frc»n the producing 
subterranean zone. 
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1. An apparatus, compri$ing: 

a zonal isolation assembly comprising: 

one or more solid tubular members, eadi solid tubular member including one or 
nnxe external seals; 

5 one or more perforated tubular members coupled to the solid tubular members; 

one or mor« flow control valves operaMy coupted to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
10 perforated tubular members; 

one or more pressure sensors operably coupled to one or more of . the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

.4 * 

one or more flow sensors operably coupled to one or nrK>re of the perforated 
15 tutHilar members for monltorlr^ the operatir^ flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, ttie temperature 
sensors, the pressure sensors, and the flow sensors for monitoring the temperature. 
20 pressure and flow serisors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within the wellbore. 

2. A method of isolating a first subtenranean zone from a second subterranean 
25 zone In a weUbore, comprising: 

positioning one or more solid tubulars within the weUbors, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more (perforated tubulars within the wellbore, the pefforated 
tubulars traversing the second sut>terranean zone; 
30 radially expanding at least one of the prinnary solid tubulars and perforated 

tubulars within the weilbora; 

ftaiidiciy coupOr^ the perforated tubuters and the solid. tubulars; 

preventing tfte passage of fluids from the first subterrartean zone to the second 
subterranean zone within the welibore external to the solid tubulars and peiforattd 
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tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubutars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
5 function of the nru^ltored operating temperatures, pressures, and flow rates. 

3. A method of extrdcting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wetlbore including a casing, comprising; 

portioning one oi* mors solid tubulars within the wetlbore; 
10 positioning one or more perforated tubulars within the wellbore. the perforated 

tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perfmted tubulars 
within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
1 5 fluidicly coupling the perforated tubulars with the solid tubulars; 

fiuidiqiy isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; 

fluidicly coupling at least one of the perfbrated tubutars with the producing 
subterranean zone; 

20 monitoring the operating temperatures, pressures, and flow rates within one or 

more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubutars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 '4. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioniing one or more solid tubulars within the welltx>re, the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the wellbore, the 
30 perforated tubulars traversing ti^ second supterrar^ean zone; 

' means for radlaliy expanding at least one of ttie solid tubulars and perforated 
tubulars within the wetltxxe; 

means for fluid idy coupling the perforated tubulars and the sofid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
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the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

nneans for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
5 means for controlOng the flow of fluidic materials through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the wellbore including a casing, comprising; 

10 means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or mors perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tut>ulars and the 
perforated 
15 tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 
20 « means for fluididy coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
25 as a function <rf the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assmibly comprising: 

one or more solid tutmiar members, each solid tutNilar menrtit>er induding one or 
30 more external seals; . 

one or more perforated tubular members each Induding radial passages 
coupled to the solid tubular mennbers; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
of the perforated tubular members for sealing at least some of the radial passages of 
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the perforated tubular membeiB; and 

a stx>e coupled to the zonal isoiatloh assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial e>cpansion process perfomied within the wellbore; and 
5 wherein the solid tubular . liners are fbmrad by a radial expansion process 

perfomied within the wellbore. 

■ 

7. A mettiod of isolating a first subterranean 2»ne from a second subtenanean 
zone in a welltx>re, oomprieing: . 
10 positioning one or more solid tubulars within the wellbore, the solid tubuiars 

traversing the first subterranean zone; 

positioning one or more perfbrated tubulars each including one or more radial 
passages within t>ie wellbore, the perforated tubulars traversing the second 
subterranean zone; 

15 radially expanding at least one of the soltel tubulars and perforated tubulars 

within the wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
pre^nting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
20 perforated tubulprs; 

* 

positioning one or more solid tubular liners within the interior of one or rnore of 
the perfbrated tubuiars; and i 

radially expanding and plastically defonning the solki tubular liners within the 
interior of one or more of the perforated tubulars to fluldtdy seal at least some of the 
25 radial passages of the perforated tubulars. 

, • • 

' 8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
'30 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the pnxlucing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
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fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbore; 

fluididy coupling at least one of ttie perforated tubulars with the producing 
subterranean zone; 

positioning one or nnore solid tubular liners within the interior of one or more of 

the perforated tubulars; and 

radblty expanding and plastically defbniting the solid tubulair liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for isolating a first subtertanisan zone from a second subterranean 
zone in a weilbore. comprising: 

means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tijbulars each including one or 
more radial passages within the wdB>ore. the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars arKj perforated 
tubulars within the weHbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the seoorKl subterranean zone within the weilbore extemal to the primary solid tubulars 
and perforated tubulars; 

nneans for positioning one or more solid tubular liners within the interior of one 
or irore of the perforated tubulars; and 

means for radially expandir^ and plastically deforming the ^id tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars. 

10. A system for extracting materials from a produdng subtenranean zone hi a 
weilbore. at least a portion of the weilbore induding a cceing, comprising; 

means for positioning one or more sdid tubulars within the weDbore; 

• * 
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means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tutnjlans traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
5 perforated tubulars wtthin the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

mearis for fluididy isolating the produdng subtenranean zone from at least one 
other subtenBoean zone within the wellbofe; 
10 means for fluididy coupling at least one of the perforated tubulars with the 

produdng subterranean zone; 

means for positioning one or more sdid tubular liners within the interior of one 
or more of the perforated tubulars; and 

means for radially expanding arwl plastically defonning the solid tubular liners 
IS within the interior of one or more of the perfmrted tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isdation assembly comprising: 
20 one or nK>re solid tubular members, each solid tubular member induding one or 

more extemal seals; 

one or more perforated tubular menlbers each induding radial passages 
coupled to the soDd tubular members; and 

a sealing material coupled to at least some of the perforated tubular n^emtiers 
25 for sealing at least some of the radial passages of the perforated tubular mmnbers; and 
a shoe coupled to the zonal Isolation assembly. 

12. A method of isolating a first sid)terranean zone from a second subterranean 
zone in a wellbore, comprising: 

30 positioning one or more solid tubulars within the weBbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each Induding one or more radial 
passages vrithin the weilborB, the perforated tubulars traversing the seoorxi 
subterranean zone; 
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radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulara and the primary solid tutHilars; 
preventing the passage of fluids from the first subterrariean zone to the second 
S subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars; 

sealing off an annular region within at least one of the perforated tubulars; and 
injecting a hardenable fhildic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
10 tubulars. 

13. A method of extracting materials from a producing subterranean zone in ia 
welibOTB, at least a portion of the wettl>ora including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

■ 

15 positioning one or mors pirated tubulars each including or>e oir more radial 

passages within the welibore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
20 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the piodudng subtenranean zone finom at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
25 subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; dnd 

injecKng a hardenable fluidic sealing material into the sealed annular regions pf 
the perforated tubulars to seal off at least son>e of the radial passages of the perforated 
tubidare. 

30 

14. A system for isolating a first subterrariean zone from a secorKi subterranean 
zona In a wellbore, comprising: 

means for positioning one or more solid tubulars within the v\^lbore, the solid 
tubulars traversing the first subterranean zone; 
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means for positioning one or mora perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
sut>tenBnedn zone; 

• ^ * 

nneans for radially expanding at least one of the solid tutHJiars and perforated 
5 tubulars within the welltx>re; 

nneans for fluldidy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 
10 means for sealing off an annular regbn within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

16 

15. A system for extracting materials from a producing subten^nean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

nrveans for positioning one or more solkl tubulars within the wetltK>re; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

nneans for radially expanding at least one of the $olid tubulars and the 
perforated tubulars within the wellbcve; 

means for fluididy opupSng the solid tubulars with the casing; 
25 means for fluUidy coupDng the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone fronri at least one 
oth^ subtenranean zone within the wellbore; 

means for flutdidy coupfing at least one of the perforated tubulars with the 
produdng subterranean zone; 
30 means for seating df an annular r^ion wHKn at least one of the perforated 

tubulars; and 

means for injecting a hardenable Ruidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of (he 
perforated tubulars. 

SB 



16* An apparatus, comprising: 

a zonal isolation assembly positicvted within a wllbore that traverses a 

subterranean formation, comprising: 
5 one or more solid tubular meml>ers, each soHd tubular member including one or 

more extemal seals; 

one or more perfonBrted tubular members coupled to the solid tubular members; 

and ' f 
a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular nnembers and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 
wherein at least one of the perforated tubular mernt>ere are radially expanded 
into intimate contact with the subterraneain formation. 

15 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subtenranean fbrnnation compress the 
subteiranean formaUon. 

18. A method of Isolating a first subtenranean zone from a second subterranean 
20 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the firet subtenanean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 

25 subterranean z6r\B\ 

radidly expanding at teiast one of the prvnary solid tubulars and perforated 

tubulars within the wellbore; 

radially expanding at least one of the perforated tubulare into intimate contact 
with the second subtarranean zone; 
30 fluicficiy coupling the perforated tubulars and the solid tubulare; and 

preventirtg the passiage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extern^ to the stM tubulare and perforated 
tubulars. 
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19. The method erf daim 18. wherein the pdrforated tubulare that are radially 
expanded into intirhate oontact with the second subterranean zone cxxnpress the 
second suUerranean zone. 

5 20. The method of daim 18, further comprising vibrating the second subtenanean 
zone to increase the rate of recovery of hydrocartxins from the second subten^nean 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
10 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contad with the second subtenranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the second 

15 subterranean zone to Increase the rate of recovery of hydrocartx>ns from the second 
subtenranean. zone. 

23. A method of extracting materials from a produdng subtenanean zone in. a 
wellbore, at (east a portion of the wellbore indudlng a casing, comprising; 

20 positioning one or more solid tubulars within the wellbore; 

positiorung one or more perforated tubulars within the welbore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
25 ' wIMn the wellbore; 

radially expanding at least or^ of the perforated tubulars into intimate contad 
with the produdng subterranean zone; 

fluididy qoupllng the solid lubuiars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
30 fluididy isolating the produdng subterranean zone from at least one other 

subterranean zone within the wellbore; and 

fluididy coupling at least one of ttie perforated tubulars with the produdng 
subterranean zdne. 
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24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded Ir^to intimate contact with the producing subterranean zone compress the 
producing subterranean zorie, 

5 25. The method of daim 23, furttvar comprising ^brating the produdng 
subterranean zone to increase the rate of recovery of hydrocartyons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
10 subterranean zone to dean the rpdiell passages of the perforated tubulars that are 

radially expanded into iritimate contad with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load, to the 
perforated tubulars that are radially expanded into intimate contad with the produdng 

15 subterranean zone to Increase the rate of recovery of hydrocarbons from (he producing 
subterranean zone. 

28* A system for isolating a first subterranean zone from a second subtenanean 
zone in a vi^llbore, comprising: 
20 means for positioning one or rticra sdid tubulars within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone; 

25 means for radially expanding at least one of the solid tubulars and perforated 

tutMilars within the wellbore;. 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zorte; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; and 
30 means for preventing the presage of fluds from the first subterranean zone to 

the second subten^nean zone witMn the wdlbore extemat to the solid tubulars and 
perforated tutnilars. 
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29. The system of claim 28* wherein the means for radiaHy expanding at least one 
of the perforated tubulars Into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

5 30. The system of claim 28. further comprising means for vibrating the second 

* 

subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

r 

31. The system of daim 28. further comprising means for vibrating the second 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into Intimate contact with the second subterranean zone. 

32. The system of claim 28, further comprising means for applying an impulsive 
load to. the perforated tubulars that are radially expanded into intimate contact with the 

15 second subterranean zone to Increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

33. A system for extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the welttx)re including a casing, comprising; 

20 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or wore perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars baversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
25 perflated tubulars within th9 wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the producing subterrar^ean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 
30 nrveans for fluididy isdating the produdng subterranean zone from at least one 

other subtenartean zone withiri the weDbore; and 

means for fiuidicly coupling at least one of the perforated tubulars with the 
produdng subterrarvean zone. 
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34. The system of claim 33» wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

5 35. The system of daim 33, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

* 

36. The system ctf daim 33. further comprising means for vibrating the producing 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng subterranean zona 

37. The system til daim 33, further comprising means for applying an impulsive 
load to the perforated tutiulars that are radially expanded into intimate contact with the 

15 produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 
predudng subtenanean zone. 

38. An £V)paiati^, comprising: 

a zonal Isolatbn assembly positioned within a wellbore that traverees a 
20 subterranean formation and indudes a perforated wellbore casing, comprising: 

one or more solid tubular members, each sdid tubular member including one or 
more mtemal seals; 

one or more perforated tubular membere coupled to the solid tubular membera; 

and 

25 a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members ami the perforetidd tubular 

members are formed by a jadiai expansion process performed within the wellbore; and 

» { 
' wherein at least one of the perforated tubular membere are radially expanded 

into Intimate contstd with the perforated wellbore casing. 

30 

39. The apparatus of daim 38, wherein the perforated tubular membere that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formatioa 
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40. A method of isolating a first subterranean zone from a second subterranean 
zona In a wellbore that includes a perforated casing that traverses the second 
subtenranean zone, comprising: 

positioning one or movB solid tubulars within the wellbore,. the solid tubulars 
5 traversing the first sut>terranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtennanean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
10 tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
15 subterranean zone within the wellbore extenr^al to the solid tubulan^ and perforated 
tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 

20 sut>tenanean zone. 

42. The method of daim 40, further comprising va>rating the second subteoanean 
zone to increase the rate of recovery of hydrocarbons from the secforKl subten^nean 
zone. 

25 

43. The metfiod of daim 40, further comprising vibrating the second subterranean 
' zorie to dean the radial passages of the perforated tubulars that are radially expanded 

into intinrate contact with the perforated casing. 

30 44. The method of daim 40. further comprising applying an impulsive load to tt>e 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocart)ons from the second subterrar^an 
zone. 
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46, A methcxJ of extracting materials from a produdng subterranean zone in a 
weilbore« at least a portion of the wein>ora including a casing and a perforated casing 
that traverses the produdng subterranean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the Wellbore each including 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the sotid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the perforated casing; 

fluididy coupling the solid tiibulars with the casing; 

fluididy coupBng the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellt>ope; and 

fluididy Coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of dalm 45, wherein the perforated tubulars that are radially 
expanded into intimate contect with the perforated casing conipress the produdng 
subterranean zone. 

47. The method of ctaim 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocartx^ns from the producing 
subterranean zone. 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone lo dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate coritect with the peiforated casing. 

49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contect with the perforated 
tutmlars to increase the rate of recovery of hydrocart>ons from the produdng 
subterranean zone. 
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50. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subterrai>ean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore, the sotid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore extemal to the solid tubulars and 

perforated tubulars. 

51. The system of dalm 50, wherein the means for radially expanding at least Me 
of the perforated tubuljars into intimate contact with the perforated casing comprises 

means for compressing the second subterranean zone. 

52. The system of dalm 50, fwther comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

53. The system of dalm 50, furfter comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

54. The system of dalm 50, further comprising means for applying an innpulsive 
load to the perforated tubulars that are radially expanded into intimate contact virith the 
perforated casing to increase the rate of recovery of hydrocart>ons from the seooml 
subterranean zone. 
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55. A system for exlradlng materials from a producing subterranean zotw in a 
weNtxra, at least a portion of the weilbore including a casing and a perforated casing 
that traverses the producing subtenranean zone, comprising; 
5 means for positioning one or more solid tubulars within the welibore; 

means for positiorring one or more perforated tubulars within the weilbore each 
including one or more radial openings, the perforated tubulars traversing the producing 
subtenBnean zone; 

means for radially expandhig at least one of the solid tubulars and the 
10 perforated tubulars within the vraUbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 

contact with the perforated casing; 

means for fluididy coupfing the solid tubulars with the casing: 

means for fluidicfy coupling the perforated tubulars with the solid tutwilars; 
1 5 means for fluWIdy isolating the producing subterranean zone from at least one 

other subterranean zone witNn the welibore; and 

means for fluididy coupling at least orw of the perforated tubulars with the 

produdng subterranean zone. 

20 56. The system of claim 55, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the perforated casing comprises 
means for compressing ttie produdnp subterranean zone. 

57. The system of dalm 55. further comprising means for vibrating the producfrig 
25 subt^nean zone to increase the rate of recovery of hydrocarbons from the producing 

subterranean zone. 

58. The system of dalm 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

30 radially expanded into intimate contact with the perforated casing. 

59; The system of daim 55, further comprising means for applying an impul^ 
load to the perforated tubulars that are radially expanded Into Intimate contact with ttie 
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perforated casing to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

60. An apparatus, comprising: 

5 a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 

more extemal seals; 

one or more perforated tubular members each including radial passages 

coupled to the solid tubular members; and 
10 one or more perforated tubular liners each including one or more radial 

passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
15 members are fonmed by a radial expansion process peirfbrmed within the wellbore; and 
wherein the perforated tubular liners arb formed by a radial expansion process 
performed vrithin the wellbore. 

61. A method of Isolating .a first subtenranean zone from a second subterranean 
20 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone: 

positioning one or more perforated tubulars each including one or more radial 
passages wittiin the wellbore, the perforated tubulars traversing the second 
25 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy ooupGng the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
30 subterranean zone v^thin the wellbore extemal to the primary solid tubulars arKl 
perfbrated tubulars; 

positioning one or more perforated tut>ular liners within the interior of one or 
nrK>re of the perforated tubulars; and 
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■ radially expanding and plastically deforming the perforated tubular liners within 

e 

the interior of one or nrare of the perforated tubulars. 

62. A method of extracting materials from a producing subterranean Mne In a 
weiibore. at least a portion of the weflbdrB including a casing, coniprising; 

positioning one or more soSd tubulars within the weiibore; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the weiibore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 

wftWn the weiibore; 

flukNdy coupling the solid tubulars with the casing; 

fluididy coupling flie perforated tubulars with the solid tubulars; 

fluididy Isolating the produdng subterranean zone from at least one other 
subtenanean zona within the weiibore; . 

fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone; 

posltiorang one or more perforated tubular Bners within the Interior of one or 

more of the perforated tubulars; and 

radially expanding and plasBcally defonning the perforated tubular liners within 
the Interior of one or more of ttie perforated tubulars. 

63. A system for Isolating a first subterranean zone from a second subterranean 

zone in a wallbore» comprising: 

nwans for positioning one or more sdM tubulars within the weiibore, the solid 

tubulars traversing the first subterranean zone; . 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within flie weiibore, the perforated tubulars traversing the seconcl 
subterranean zone; 

means for radially expanding at least one of the soRd tubulars and perforated 
tubulars within the weiibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for praventing the passage of fluids from the first subterranean zone to 
the second subtoranean zone within the weBbore external to the primary solid tubulars 
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and perforated tubulars; . 

means for positioning one or more perforated tubular liners within the interior of 
one ornrare of ttie perforated tubulars; and 

means for radiisilty expanding and plasUcalty defonning 6ie perforated tubular 
liners within the interior of one or more of the perforated tubuiars. 

64. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more soUid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each indudvig one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

meians for fluidlciy coupling the solid tubulars with the casing; 

means forfluldiciy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or nbre perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastk^ally deforming the perforated tubular 
liners within the interior of one or more of the perforated tiA)ulars. 

65. An apparatus, comprising: 

a zonal tedation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular memk>ers; and 

one or more one-way valves for controllably fluididy coupling the perforated 
tubular members; and 

a shoe coupled to the zonal Isolatioh assembly; 

100 



wherein at least one of the sottd tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore, 

66. A method of Isolating a first subtenranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

positioning one or more solid tubutars within the wetlbore, the solid tubulars 
traversing the first subtenranean zone; 

positioning two or nrKMe perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the secc»rKl 
sutiterrarwan zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids fmm the first subterranean zone to the secbrtd 
subterranean zone within the wellbore external to the primary solid tubulars and 

perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials frorn a wellbpre having a plurality of producing 
subterranean zones, at ieaist a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning two of more perforated tubulars each includir^ one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 

sut>terranean zones; 

radially expandirig at least one of the solid tubulars and the perforated tubulars 

within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupHng the perfonsted tubulars with the solid tubulars; 

fluididy isolathg the produdng subterrar^n zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
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been depleted to one of the prtxtudng zones that has been depleted. 

68. A system for isolating a first sgt}tefTanean zone from a second subterranean 
zone having a plurality of producing zones In a wellbore, comprising: 

5 means for positioning one or more solid tiA)uiars within the wellbore, the solid 

tutMilars traversing the first subtenBnean zone; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages wiihin the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

10 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for fluldiciy coupling the performed tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subterranisan zone within ttie wellbore external to the primary solid tubulars 
1 S and perforated tubulars; 

means Tor positioning one or more perforated tut)ular liners within the interior of 
one or more d the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has t>een depleted. 

20 

69. A system for extracting materials from a plurality of producing subtenBnean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
25 more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least ohe of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
30 means for fluididy oisupling tte perforated tubt^rs with the solid tubulars; 

means for fluidlcly isolating the produdng subterranean zorte from at least one 
. other subterranean zone within the wellbore; 

means for fluidlcly couplir^g at least one of the perforated tubuliars with the 
produdng subterranean zorie; 
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means for positioning one or more perforated tubular liners witlfiin the interior of 
one or more of the perfbfBted tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

5 

70. An apparatus for extracfing geothermal enen^y from a subterranean formation 
containing a source of geothermal energy, ccmipri&ing: 

a zonal isolatiori assembly positioned within the subterranean formation, 
comprising: 

10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the sdlid tubular members; and 

one or more perforated tubular liners each including one or more radial 
15 passages coupled to the interior surfaces of or>e or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
memben^ are fomried by a radial expai^ioh process perfomned wttNn the wellbore. 

20 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source dl geothermal energy in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone; 
25 pc^tionlng one or mora perforated tubulars each including one or more radial 

pass^es within the wellbore, the perforated tubulars traveming the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

30 fluklidy coupling the perforated tubulars and the primary solid tubulars; 

prevMting the passage of ftuicte from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 
' positioning one or more perforated tubular liners within the interior of one or 
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more of the perforated tubulars; and 

radtally expanding and plastically deforming the perforated tubular linere within 
the interior of one or more of the perforated tubulars. 

72. A method of extr%Kng geothermal energy from a subtenranean geothenhal 
zone in a wetlt>ore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbcM^; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbope, the perforated tubulars traversing the subterranean 
geothenmal zona; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

ftuldldy Isolating the $ubt^ranean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy ooupling at least one of the perforated tubulars with the subten^nean 

geo^ermal zone. 

73. A system for Isolating a first suMenanean zone from a secorid geothemrial 
subterranean zone in a wellbore, corhprising: 

means for FK>sitioning me or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars eadi including .one or 
more radial passages within the wellbore, the perforated tubujars traversing the second 
geothermal siAterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

. means for fluidiciy ooupting the perforated tubulars and the solid tubulars; and 

means for preventing flie passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracUng geothermal energy from a subterranean geothemial 
zone in a wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
5 means for positiming one or more perforated tutMJtars each including one or 

more radial passages within the wellbore^ the perforated tubulars traversing the 
subterranean geothennal zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars wtthin the wellbore; 
10 means for fluididy coupling the solid tubulars with the casing; 

means for fluididy couplirig the perforated tubglars with the solid tubulars; 
means for fluididy isolating ttie aubtenranean geothermal »ne fronri at least one 
other siibtenanean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
IS subtenanean geothermal zone. . 

75. An apparatus, comprising: 
a zonal isolation assemUy comprising: 

one or more solid tubular members, each solid tubular member induding one or 
20 more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zorial isoiatiori assembly: 

wherein at least one of the solid tubular members and the perforated tubular 
25 members are formed by a radial expansidn process perfornned within the wellbcm; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of tt>e perforated tubular members within the ' 
wellbors. 

30 76. A method of isolating a first subterranean zone from a second subterranean s 
zone in a wellbore. comprteing: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first ^bterranean zone; ( 

positioning one or nK>re perforated tubulars within the wellbore each induding 
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one or more radial passages, the perforated tubulars traversing the second 
subterrartean zone; 

radial^ expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
S fluidicly ooupling the perforated tubulars and the solid tutMiiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars- and 

cleaning materials from the radial passages of at least one of the perforated 
1 0 tubulars by further radial expansion of the perforated tubulars within the wellt)ore. 

77. A method of extracting materials from a producing subterranean zone in a 
wailbore, at least a portion of the wellbore including a casing, oomprisir^; 
positioning one or more solid tubulars within the wellbore; 
15 positionif^ one or more perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
20 fluididy coi43ling the solid tubulars with the casing; 

ftuididy coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

■ 

fluidicly coupling at least one of the perforated tubulars with the producing 
25 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials frcm the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 



78. A systwn for isolating a first subterranean zone from a second sutrterranean 
zone In a weinxve, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubidars traversing the first subterranean zone; 
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means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
5 tubulars within the wellbore; 

means for fluidicly coupling the perforated tutolars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore external to the solid tubutars and 

* 

perforated tubulars; and 
10 means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

r 

79. A system for. extracting nf^aterials from a producing subterranean zone in a 
15 wellbore, at least a portion of the wellbore Jnduding a casing, comprising; 

means for positioning one or more soHd tubulars within the wellbore; 

means for positioning one or more perfbrs^ted tubular^ within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

20 means for radially expanding at least one of the solid tubulars and the 

perforated tutHilars within the wellbore; 

means for fluidicly coupling the sdid tubulars with the casing; 
means, for fluidicly coupling the perforated tubulars with the solid tubulars; 
meansi for fluidicly isolating the producing subterranean zone from at least one 
25 otftersubterraneanzone within ttie wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 

means for cleaning matBriais from the radial passages of at least one of the perforated 

tubuiars by further radial expansion of the perforated tubulars within the wellbore. \ 

30 
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